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— Vdc = cvdt 



Mizzle- i «ra»ttfcSK Mis<D*t$c£ t s £ , (tuts: 2) t^s, 
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J Vdc = -J cvdt 



(ifc3) 



J 7* = -/ 
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c 0 = expX 
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»4«*lHl8S*fP4 3 -e««SES:5l#gt# % o. 5 VifcfficDWtfnmtftZ^l #©tfl»# 

2 c izittfe&tfx-v&zmmfx&ffitzztixb^ztf. mmw 1 £^ 

LT7k^fcffcLT< sw-emtett (7km«^J:b) OVt/«C5 0 iot, M 
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<fctf^ffc£>J;tf*gBW4 0 a ffifl^iiii-rs «t 5 ^^0 9 fi5o rttic J: t) 
WM-tf*&*# 38 cozy — h*m\zW&£tiZ> titi:, /^^^ 

5 1 SrHW^C, #34^HC5o rtb^«t <9 % y? 3 8 ft^ffccD 

(Hihlg3) XfeI£7Jnt5 9 a £ 5 9 b <7)^b£^-^ !> ^^Lt 
^5, ,HW#4 9, 5 1, 5 7 i 5 8^iCT^5fcfe, ^^7^38 

ilTL^ o RTI6tt^*>So ^r-T% 9 a £ 5 9 b -ef+fij £ ;fx 

(Dilt1iO#5KP a^kVfzbZmitlrZXoK-LtZo y? 

&tfw<D$imh®5cz.b&-e%z>(Dx^ mvkm % mm mmw x% 5 ^ -e 

3 8 rtOff^^jll^SiJ^i-^ t(D<!r LTt&0J£fTofc^ X# *y? 3 8 
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tco mtiarnxb** y ? 3 8 (c^i-s^^irb^^^Tfett^f^^ft^-r 
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1 t CT'fc5o 

friz (fftJhXSD SrfTofc (Hihlgl) Sf^t3!7-3 9S: 

ftnt£-#5 bkblz. #IE#6 o t'Mt©M^^^/W/^f 5 5 £J» 
*^f^BBW 3 6 tf>^-f hfittiZ X 0 K U 5 7 <^^D !)f tlcj: <9 

(^Jtlg2) T?fi, HBPfl# 5 7 £ 5 8 &m ^^y^3 8rtWft 
(f|±Ig3) -Cttii#4 9t51^iC7^y^3 8 rtCifW 
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«fcl*5 1 (DfflStiZ. J: t> 5/ * 3 8 rtfclitASixTl^afc:*, (#Ji:Xa3 
) Wffi-CiiSt^t- J: <9 ^f^©ttiA«9 ii4ai4c©t|i 

m 3 6 (Z)V^-ftL(C^^-r o lfl#57t58^W^|#, 
Xirfr-f 2N-A*L#;i5 0 ttff#*SEW3 6 £iiigLfcJBm#*«^£j£ 

2riii!£it3 n ist# 3 0 HS#4 9 t 5 i &fc>-ra»teM# % it 

A^x&zmntfx%mwtfxx*fr-?frKW%&z.z>o :wa^ ma* 

t^*f|S35^tttfe^^«AbT#fe«*«f©^^aiSSriS«$*S r bti*T*% 
s IH4 a t 4 c©iS±#^SiFlit5:i:^t^5©f, S^it* 

l *3«fctflMI3fl#6 2 MB&bfc*^^ Ltt>J;v\ 
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»iI©lll^Ct'fc5 0 «^[h]M4 3 3 8 

, ^^^^ 3 8*»e>5l#&^tb5««E^*^-rSfe*, ti±#±#t6o « 
jBE*S0BlHlK*JBEO. 8 8V^ii§t|g4 c ©^W^n^tt L£ 
5©-C, (fltihXSl) IC905 0 t)*JEdSMIlI8S«JEE0. 88V^g 

?tz>w;Mx~<Dmm*m< -r^ t&x% z<dx% Mmm&m*mwx% z><dx 
(Wikumi) \-&mM<7>mni bmrnxfry , st:/*?— 3 9%w±ts 

SEW 3 6 m^-f ^{C ti)ftn6 £ 5 L, 5 7 T*^^ ^38 {C^t^oA 

<£ «9^3^f^f^(i^^ ^38 \Z.mtl1t&&* X? 3 8 rtOM^J^te 

hmntf^Zffil-t^^. ISI#4 9i:5 1lrSi:, * ^ j/ * 3 8 «£f;tf 
<b{d (^ihX@3) (C905 0 iM#5 7 t 5 8^iC, 7^y^38rtS 

Xffi'g^-Zc rix^J;<9. ^^4 c (Dm&$:mM\zTlfZ) r i ^-e^^^-c 
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(#JtX@4) -CttJBE^75f-5 9 a £ 5 9 b ©MsSr^E--^ V y^UTV^ 0 
§{?!E#4 9, 5 1, 5 7 <t 5 8 CT^5fctf>, ^^-^3 8 0iaS^| 

£ ft T ^ 5 Igl * <£> flM&tfS«4> u , X? 3 8<DftU&&J£fcteZ> e X 
# ry? 3 8 ©rtffi©JEE^a*AJBEte:&£i: x ^i«j/x^gAL^t< ft 5 
ft: It "C ft < , fMMtl J^-Sry hflSflfctRLTLS 5 rTIH4*s fe 5„ 

9 a £ 5 9 b x~wYm£tiz>m&—fc&.±mk-rz> mm 

^{-J^^^f^^il^Pi-S fc**»£W:*^-t-5as, m*#<Di^m{4^^i-^ 
^©SA^»Ltl^fcJ6, «^4 a *3 it>M c <Dm<£fcii£V^ 

rt<0JBE27Sriag&iH!IJ£-f-3t><Z>£ LTfftBJ <Hto fca*. x^-^3 8 rt©?Sg 

7£M#. ^O^^*^^ 5/ * 3 8 ft— £fA-T6 0 

te$5, &L±(DMM<D1&Wi 1 ~ 3 djol^T, y ^ 3 8 
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>r^f 5 5 (i^0j(Dj^5|sf^^Baw{-tB^ ^sa#5 6, 6ow 

#5 1 »*«|©7y- K^^-7^^H!BH#^*Ba U 4 2{i^: 

* w <d * y - k#j# i±s law m*@ m§ u , mfflfr5 8te*mw<DTy- vm 

, ^ih^<D^ffi?lii(^F fc 3lH3(c:«^^^#ffib^v> > *fcfi8ft3(SflS4>&i> 
fltfii-ftS^-c, ry — K*Bm7K*<z>«<£ (zklimilSMU 0 v) . 
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t h MiiL &i&< f£o r t & x # 5 (D x , W± \z. x 5 is-tusT srjwj 

^«mp^^^fA-e# 5MSjfe^7^ itsrtiat), f£ Jkftt 
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mt&nm&witmz^ mnnm^m^o. ssv^xls^m^ 

mx) 0. 8 8V^Tit5rt^tt5©t, Pt/^©ttM{k 

tut, ^soiiat, m^^mmmmt, mft*nmnm&&t* 
-ttonmk. nn<D—x\z'j>ti:< k • m 

£{&T $ it- 5 £ te^ n 17 - cD'Rtti- J; 5 itte#J#* tfcj&flS *> o X h s 

y— Kti©^aii (7K*«@S2Pt) jBovt4D©-e, #it£fTo 
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-rz—tt(D~£'-<i'~-? tzMmL-fcmmmmt. wM^^^^mmmm 

r 5©^ ^y- Km@Ot4tg[^_h^ffil^^®ri-r b 
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timm^k, mwnm<Dn>&&mi£irz>m&mfe&k* tfx j $>ntiis\f& 
&tek'&mmi-z>fflffl&k&m-rz mnmm * .mc -c , mnm 

*f is # * & a u ( - ^ m t£ # * & & a -r z> m n m m v- * x ^ ^ 31 & # m 
mvx^z>mmk7km<D%ifo\z£ r> fcm&m'j?vxftn<Dj£jjtf<$kj±i£. 

ttti©tT^Jl?#50tfc5. £5>lvl, ^EH4#;*0>i£AlSH£, 
«m # * * fiife^J^^ WSK^5tWf# Sr^ 5 r £ «t y> % £f 

^8(Z)^0Ji:bT, iS5^-7-«#5CIR^^ ili#^®fl?S£Jgl3r&ii' 

wm&&frmmfr&M f mvfrmwnm,k* 
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Uk&#'tz>m&nfoi'XTJ»\z*5^x, mwmm<D&±mc 

nnm,ftn(D&m%ftWzmifrir&mnnmi/x^j>.<Dwmxmk^& 

#*mj<n\z*m&tfx&&.Airz>zk\z.& *k ^u<Dj±ti^^.j±^ti 
ft+nmnmm \z z> fcti & & < -r r. k & x # 5 <o r% #ih £ ?t o r 
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nmm^ (Tkmmm^mx) ^ovi^o:h^'^ m^^y— k 
# ^ -c l # ^ £ m v ^^fm^ > ir a ^ 

j55c§g8 2^7KSr^#&-fS*tt#&#®8 3 £ , 8 l a>fc<©#ffl«MS|.;tf 
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# y— KW#&^S 810^ 7'p78 5 J&>k*MSMt?l!l 8 1 ^O^&tf) A P ftl 

£«MsMt?&i ^^iiNm$ns^©fflp{Ba*Mis3-r*Mis5#srW-r5*y- 
*i3*><z>-e#< , fPrU^f^, y^>\ y°ny^>-^^^>fb7km. y^y, ^y 

£fc, ^jfS^im#^8 8 ^/^/^M^ML, Mffl8 2^bi 
8 l^co^^f^tDAPfU^^ih^S^^^fc^, tffESS^m^JS: 8 8 ^Hfl 

#8 9H^7y- K^it^ss i 2is«^$ns. mnmms 1 © 

*&«E8SSr^Ufc«EBS§Iife#gi:8 8 ^Ift UMII8 1 ^ii£ib*L5 0 B 
)fsf«^8 l tliM^t«i:/p78 5^e>MSfc5K|g©^y— KHflik 
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m8 1 y— K^^^^ft^^^jt BMmm.8 1 oftffi^Esssji 

iC^Sfu^, y — K#t££#l£8 1 0 «J^*4^^^-fl;^8 1 <DX y — K 

^*&«r^*&-r<5o J^»WTO8 1 <Z)^7 y- KrtO^M^(5^^*ii^ 
ffibfci: tKtfy- KP^it#l£8 1 1 £Mit#tfSl::U J^^-^y- Ktt^# 

&&]&f&-pZ i: i: tl:||#8 9 r t \z. X <9 , M1?I8 

— i£\ 7k#y&#J£8 3ia5MM8 2^(D7KO#t^«|i^$-&^ 0 
M4fifeS8 2^#fc*&$tL/c7K{»^^8 2<Df|^7«5C£&<9 , 
$L&& 82rt^aoTV^zK0^aA/ ffMytf ^ £r£f LfcB L «^m# J£ 8 

fdW^^+^il^ffl-rSl-BU ^O, »:f£/&^8 2 0^.^4 0 0 
°C^^T^TbfcB# s 7k#f:^#|£8 3 ^^(D^I&^lhLT^-^ffi 
£M#t#S#i£8 6 iZ X <Q £.m t *:Wife-rZ> !)MM^8 2 (D^(DtK 

3&&&#LliJL^g&1s0lMM3:8 8, /y/^f8 7S:IftLtMS8 4^ 

ftufE<Z>4 0 0^ £V^^f»^££ict5 8 2}dfflV^^tb§M^^^^-'> 
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A/"CK5EUfcia£-c*>5o *ofc*gc^ap<oW:3£»c iotliilgiilftts 

&m&±f&&8 2~>*<D&m&fttj;? 0 t LT, 8 4 J: 9 

«r*ft$*4V^ (#J2 0ppm) ttiTLfc^f, MK#8 9^S 

^ss^um#^8 8 («5|sf^^^^s&iiij^#^^n > 

8 x MII8 1 , Mi#8 9 Irli LTli^S 4^iif&t5o 
PWfc;*; y— KBB-lh3MH:8 1 1 SrMJfeJRffifclU ^P7 8 5(Wli8 

^ =fc IK ^££H^v^^i?«3|sfmft!l i (Dio y- £^,«A£it5 
^^(-^it-et Mii8 i or/ - R£^St<z>#&l-5^ 

, ^3F4fl:m 8 i tc&t^T, ^^iilf it* y - k^^t; - 
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KM#S8 l o J: <9MSftfi8 l y- K^£t|$bfcJjf[^te35fA£;ft 

&v> 0 

^+5H£TbT^£M^zkS^£ii^l±it-fc#>, ffi^^T^BT^tt^f^ 

* bT£B»jS#tc:te, J&j&&8 4T0^^5fl^bfc^{C^S§^m#^8 8 
^T^fcW^^Ii^S 4 T«££-tf53|M' £ «9 , 8 1 izm 

&&Mh b< te*mw(DmM<Djfm4 t mzmj&mm\znm b#-s§-£#^b 

fl4 £^#5 0 
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m-nms i -efw^^toTkit^nTs 5 frhm-fa^mco* y— vmst 

Vtct %\z.t> y- KHflit^I£8 l l 2rfflit#tffiu::u, J^^-^y- K 
#fc^I£8 1 0(j:Ift^Ml?fi8 1 y- V^m%-tZ><DltW±-tZ> 0 

^tm-t 5 t th^mm#8 9 ^mwc^m^^^mwv, r/ - Kwit^^ 

M£j&^8 2(7)^TvK^M^^'9 . M£/«8 2^(caoTV^S^K^^ 
^A,7cW«*£*¥ L[±S b^{^^m#^8 8, ^/^W8 7»LTI 
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M^^^ + ^-iiV^ffi-ritCigb, ^O, M^8 2O?aS^4 0 0°C 

£Ufc*&3^8 6 {d J: *9M3EE5tts8 2(7)^<D^^ 

^^ifL!±Sb»fLSS§]m#S8 8, /^/^f 8 7^gftLT«f 8 4 tf> b 

-i?ffl^ftM?a8 6tt£SC©ife*&&fltJkU MWm^^^A^^Jh^ 

BSSr^fifeLfc**JDRJ|S|-**R3|Bh^«8 2. SfGS&SJiM^ 8 8 , ^/^7f 8 
7 ^gft L tli^ 8 4 Lli^tf ^ 5 o tmmK, 8 3 

t&1Xm±f£&8 2— 7K<©#*&«rfTft5o ^Lt, ili8 4ia!)M^ 

£s8 2^6 4 0°C^;M£tK JS3PI-*»e>**lC:*^^*R3|B|-^f^^Xift$H 

L, M^^fCt^ttS-^iro^^f^ i ©7; - K*£* 
ftS-tirftl^Sfl? (#J2 0ppm) ttfSTtfc^1:\ H HE # 8 9 £ Hf§ £ , 
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1 2 «J^SSr^)|S|-m?til8 1 <DTJ — K^#t|^u, J^^f^B^«?tfl8 107/ 
^^i=J-A-r5*^<t <9 , ^£fflv^^#1^^i|sfm?lii l <M y~ 

Mti8 1 *s@#:ii54>^-efe 9 ^^LT^7 y- 

5*y- K<D^M#t±iKi^^^^-Sm8 1 ^p^disg^^gj^-rS^fu^M 

teirzfctb, mmmm 1 y- k\ xy- K^^;*v^«{iM^^^b, ^ 

K^ih#^8 i i zmitytMiz-fz z t\zx k> , mm* y- 
K#t^#^8 i o k «t «9 8 i y- mnvtcw-m-amx^ti 

^t^TtT^p) ^-cykmn^ ii ^ tts -r ^ , a; r -e "esm&tf * 
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t81 1 Offing <^HPfl# 8 9 «*:^0Jcd^7 y— KW^-y ^/^IB 
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lt, wmt;- vms^sks 1 3 tmnmms i tzmm-tzmm* 
ttg^-rs tco-^fe^o -rtefr-h. mi (Dmmtvx, ^m^^t^mM^^ 

, itlfEM«*0^«^#ih-r5l^^fuf5Jg^^y- K^#S«MI5B^ 

mite<^^ y- K^i^S-^ft^u, ffjisr y - K^ih^^ttry — kwapi 
t/fcbn^witu TS^offjie^o^^^^ «t t> ^-r^°^^#j^^o#x., tuts* 

&±zitz>mwnmk. mnfrbm&mntfx&±&Tzmn£.i$.&k. m 
umm&j&^**feifeir%*Wife^wtk, mmn^j&m^^zmz-r 
z>s<-z/^m£^&k, m&mnmm<z>* y- K^j^^^ft^-t-^^^ 

^ % ffjfsB*4^^©^ hmmmm-mm^ x<Dmmjfx&m ±\zm 

u * <d i&m % ffitzmn # * * tc it s< * ^ ^ -r n tc^o# 6 
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Ws^mzmmmmmmcDi} y- K^M^&tfc^u Misery - k^im* 

TOOT; - K^JK|s|.(^tt*&SrH!*&-rs r £ ^tii -T 51 2 a>389§ 

^6(D^0Ji:LT, tutEM®}*,^ y- K^An&tffflP&Blih 
tS^y- KBBih fulE# y — KKJh^attlEll^* y — Kffc*& 

^&&m&ji&nn%k<D# y— Ri-j^srifc^Lfc^ BuiE^^m^o^ y— 



51 

# y- K(d#t 

*5^TTiE<£> (12) S©SJ6^4L, # y— K^^SJSe^V^TT 

IS© (13) iC«^ML, UTTE© (14) X.(DR 

{it 12) 

H 2 ^2H+2 e" 
(ftl3) 

l/20 2 + 2H + +2 e ~-+H 2 0 
(ftl4) 

H2+I/2O 2-*H 2 0 

bp*>, (12) ^os^-e^^cLfdTK^-r ^-y?:, liffl^^Ltr; 
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(13) 5£<z> J; 5 tcSJ&LT7K££fiJc1-5 fitlS^taSSM 
m 1 0 ^'8$?fC^'^{$ (ME A ; Membrane-Electrode Assembly) &HmZ-1Z 

MWM<DMmmm<Dm?5m&7F£tix\,^z> 0 

7km^ * y fcmVk %m tl 1ts<— y ;v^r n # — ^ y ^ y ^- >m^b 3 m 
^ftlffll l KDmm^. r©tifll l l £#jtp J; 5 1:77- K l 

1 4 a *3 y— K 1 1 4 c 7)SIEg£tlTl^£ 0 &*5, #^#-^-<7)^X.^ 

a ^7Km^^^^)^IH-7y^P-^ftiJOTy - Kl 1 4 a (31 5 & <D L 

■c*3«9, ^^i^c teQ%m<Dmfcmtf*m-$-M(Dz y- k i i4c^wi*i- 

77- Kl 1 4 aioi^V- Kl 1 4 c te*^IlJIflil«3££^ LTdo 9 
577-K 114a (DM^SJ^S 112a (£(T\ Mj&SJ&S 1 1 2 a 

5) texxj^j y— k i i 4 c <£>ftfe&K/&Ji ii2c (i^Tv mmRj&m 1 1 
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2 c t ^ 0 ) t?*> t) ^ itl^OijilOT 112a, 112c tf^BtCHE* 
LT^jf -TSfg-Jf flUte, il^tttaM^^tt^^^^fcT/- Kl 14 
a tf>#V#;ifcJf 113a #VJ£tfcJi 1 1 3aa^) 33 J; XI- tt V — 

Kl 14c (DtfX&Wim 113c tfX&WcM 1 1 3 c t V» 5) "Cfc 

•5 o 

ft*5, ME A 1 1 7 tttfftfltl 1 1 *3«J:U*TT — K 1 14a Ml/('^7 

y— Ki Uc -vmf&znxis v) % :©mea 117 

7 / - K 1 14a ©^IHgttLTT/- Fl 14 a l^ttSil 
t£i?/^U-^*£l 16a («T> 3»m'l4ir/^U-^^ l 16aa^) ^BB 

«$*t, *y-Kii4c ©^itiiLt^ y-Ki i4c fcarrs** 

fe±s<U>-#&Ll 16c (JUT\ 2*®'l£-tr^^ — 1 I6ctv^) 

7V — K 114a *5 «ttJ«* y-Kl 14c (dSiS#V£#fc^LT, 
: 0 . 5 mm) d» ft 5 TV — K 1 1 4 a 5»4;#V^S§ 1 8 

a mr. #*m&i 8 a &£xi%y—\?i 1 4 cizM-r&mitM 

JfXffiffil 8 c (WT, #*fcfEB&l 8cM^) ^St^-fe^I^-^ 1 1 
6 a N 116c ©MEA 117 t ©S&feffi f-T^Efc £ tlX^&o 

r. 5 LTME A 117 — 1 16aill6c 3 *Btf5Ht 

ft*5, iftlSI 1 2 1 ^FTOdte, «ilfi^tHt^l2 0^16 0-fe 



54 

itttt/N'i/-^^ ii6at rtLn:»g^"ra#«tt'fe/-«u— ^ i 

1 6 c<75^ttffi(^tt, ^«'l4i?^ 0 ^-^« 1 1 6 alZ.l&tft.Ztl-fc.m (8S £ : 
0. 5 mm) 1 19ah ftttt^l/-^^ 1 1 6 c (cMJUfcf (i 
$ : 0. 5 mm) 1 1 9 c t £ 57££P7kiI{& 1 9 ri*B£tt bftX\<^Z> 0 

^|116a, 1 1 6 c <£>}@J?ffiIg£fTV\ ^tLfe<D^mtt-fer^ 0 l/— ^ 1 1 
6a, 116c HLTMEA 117 <E>i&£SHE& pTtEfc Lt^5. 

mm^y<^-^mi 1 6 a , 1 1 6 c t lt«, tfnitf, 20c 

mX32cmXl. 3 mm<D^Tf"t\ 7 ^ / — /HjfHB Sr^ $ fc: IM&tR # 

— 3r\ MEA1 1 7 <Dfl^gP<£>7/ - Kfil±ffi*3 £Zft> V~ VW£M 
{Z^tb^tl, it«^I©7;- Fl 14a (£>{ft|0)ME Atf-X'Sry Ml 
5 a (J^T, MEA^^ry hll5a£^5) fc'i^y - Kl 1 4 c(D 
fflOMEA^'^^y Ml5c (KT, MEA^^y Ml 5 cil^) 
tf s Kl* btl, 2»®'|4-fe/^lx— 116a, 116c tMEA 117 
, MEA^^ry M 1 5a, 115c id «fc o T^flh $ it 5 „ :Ht, M 
E A if* try h 1 1 5 a , 1 1 5 cCiot^lKl 1 8 a, 1 1 8 c 4: 

ni5a, ii5c <DfrM\ztz&&fcMmm&£T*mwtfxmmm&mz. 

£x?®m^i^xmm*»mvftfrbmwirz> 0 bus, mmmmmmm 
mi i^«ttjt|gi 2^ffl^^T, *mm<Dmifc<DMi&6 <Dmnnm 
mm-mmmmmm noo it, am^ss 123 ^/jfciw^sr^ 
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%-+&izito<Dmft#x&i£^mi 2 2, BM£.i&$si 2 zK^zms-rztL 
#xDn-<D*mM;^$ki 7 5, wMM'xms^mi 2 2 & titimm- 
ifxtexxfrnr. (D7kmm^&. 1 7 5 frbmszntcTkfah&mfcfc^ x^x 
7km » 1 2 3, mu^i 2 z\z.mtm 

(?S$t) Lt©^o7 12 8, Jnffi^ 

12 4 }C7K^W^-r6/cfeO^— (DTkWife^Sk 17 4, ^n712 8^b#t 

*&$tt^^2r, mPtQL&m\ 2 3fabmm£titcm&£xfi&-<D7kw&^ 
wl\7 4fabm%e;£ftfc7\<.K£^Ttow.£itz>i3om%si 3 4. mm^^i 

23 d^Ty-K 114a Ultt#&$ttfc«S3|B|-^^*5«tt^iDS« 1 2 4 fab* 
y-Kl 14 c (cft^^tLfc^PM^b^J^^^^oT^SL, *3±t5m«r^ 
^i-S^f4«mi 2 1, Jfg^f^f^^^l 2 2 33«fctm— . »-©7k«tjf& 
17 4, 17 5tt;^M4^ 1 2 3f(;i:7^7 1 2 8 Mt^M- 

mm 121 ©3i§i/j:ftij«isrft«j«ii-5«!i»aj 127, mMmm 121 -c^s 
ttfcs^&ifr <9 m-tm&n 1 2 5*3 ii>^ <D\m^ 125 <dsi± 

) &8!lJ£i-5ffl!!j£$B 1 2 6 ^3&»fc»dt$tLTV^5 0 

#;t#l 2 9*3«kt*!&— , „ IR = OiSWf#l 3 0, 1 3 1, 1 3 2^ 
tt^tl, $IJ#P£P1 2 7 (CI £oXMW£tlX^Z> 0 ft*3. Ell 1 fo/SJ»ttfW 

#J*&^IS: 122 (DJfXflt&m 1 2 2 p td*5V^Ti3^^^^t3:^Wi- 

tfx&temwi 6 3 &ft\^xm&itisi&# i 2 3iz.mm£ft 
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TMBrtTtf* 1 3 A\^tLtlZ>tt$km<D* — i/*r V -f^^t >Vjj7? ^ (TB 
M) fei^^^f/Vf/V?/^ K (DM S ) h 9 fc Kof*7-f V 

(THT) ^<0*#fi4&flS»*ISfc5&£;h,5o 

2 3 ©rtasti**s#f#&$ns„ 

r. 5 brU^tf* ^7K*l5td»e>*R3|B|-^J5fe« 12 3 (D&SCgtf 1 2 3 e \Z.&\,* 
WWl 2 3 ^e>^tt£;fl3;»«^te, Jg-^>9#?L#1 2 9 (Ci 

otM^f^MEf 1 6 1 h~T J — KfflflAP 12 1a £M£-£rfc? ^Tr 
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£ -C\ mM±f&m 12 3 (BfcSClFB 1 2 3 e ) 6 4 0 °CJ^_h^# 

ILfci^^SrflJSLt (^fj//S4 13), JM&^J£-C*>*lfi (S4 1 
3(Ife^TNo) % S 4 1 2 W^PHftft^^^gt^-tir, 6 4 0 t£*_hU:S|^ b 
tch ( S 4 1 3 (ufc^TY e s ) % ^(D^y- y -?KMtf 0 

t\ mmmmmmmmi 1 o o^mm^mh^x^t^t^n^-r 

m— (Dmm&Yft ut, B^m^i 2 1 ©rtffii&fifasf&ifti&s (7 o°o 
£t±-efc5^^^jtbt (^7yys4i4) , #?a^js"cfcnti (s 

4 14IIfc^TNo) x S 4 0 4 ©MftffSrffUff^-frt, 7 0°C^_h^ 
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#i&LfcP> (S 4 1 4 {C*5l^TY e s ) , X T y ^^5tt? 0 

X^(Dmn^ : a = 1 . 93X10" 2 Sc m" 1 J^JiT^/^^J^ LT 
-7/S4 16) , a = 1 . 93X10 -2 Sc m - 1 3zffiXhtHS (S416H 

4 10 (DWlft&WMff&lt (^T7/S4 17) , a = 1 . 9 3 X 1 0 ~ 2 S 
cm-'^it'^li (S4 16C*)t^Ye s) % #C<7) * 7" y ^ittf 0 

Z" &ioT, MMl 2 1 (mmmm : l 4 4 cm 2 ) lcEp*n-r3£M 

^^ji&^^t 0. iHz~ikHz (Dmmxn^z^xmfevtcmnmm 1 

JlSti kHz©^il^{^^Tii (Z' ) i^M-T57c^ x jili&ifci 

kHz <Z)^^m^E(-*3t-tS-r ^t°— ^^^3dS«#«lRl 1 1 0fiKR s £^ 
/Pn- ;V/o $, h (Cole-Cole plot) CO^M^^Xh K> , ^ (D 

m-k. *Btmm<D&&<D?ib<Dmttm(D'h&\,^-b<D mi st^stLfcR 
s ) ^t«ni 1 onsugta^flc-t-So 

fmwA 127 ±oTfww$tL5'r ^tf— ^^^auesi 73 mi 2m 
m) izmm&titimnnm 121 ©m^ss^?- 172a, 172c ^l-c, 

^t o — ^>^su^i 7 3 a»e>«i5£ffl&«E«jE cikHz) £Mi-5 0 
^n^xoxnbti^mnmm. 121 ©titu 1 1 <z>3»-r ^tr— 
^tcaE<3v^-c«#«Ki 1 i<Dmmmzmj£t$timz>o Mcftrnzm. m%n 

mir/H 2 0£, mx.it! 1 0±^UiZ^mmi± (l kHz) £MLT3S 
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«fc o t£W-m®;X»m>tbtlfcmn.m& a = 1 . 93X10 ~ 2 Sc m _1 £Ui 
T?*>tLtf, Eli 6 ^3£<Jv^-cfto J: 5 ^IST-MIil 2 lft, 

01611, mmmmi i©si^8 or^o^^, fltttteft^wj? 

%M (*1D u P o n t ttON a f i o n 1 1 2 <£> o T)^J¥f* 

5 0 M m) a>*B 9 , ^tt^®^^m^^m^^^oTM#OffiM 

S^flt^ft, ct = 1 . 93xlO" 2 Scm _1 t'fo5, 

iot, :©J;3 (-SfifWBIcO^m^ («ifl Naf ionll2 <D« 
flSflRKSSl^TW: a = 1 . 9 3 x 1 0~ 2 S c m" 1 ) Sr«#JtIII<73«**t1ilSr 

mfe * mm-r z it * , icigi<£>^7k#t?i & was -e # -c^sm^sm 

<Dm.m& 7 0°CJ^±. «#SClKtf>**«^a = l . 93X10 - 2 s c m- j j^± 
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£ -fc!: 5 Ufj//S4 1 T** 1 9) 0 

i 4 3 ^^M-rsm-co^»f# 131 &mz.mm<Dq) k> 144 

^^i-a^H(Dffiif#l 3 2^t^Ti^f5„ 

r(D^fi|-em-0§]<9#^# 1 2 9 £»f£$^T^#;*{ft*&ia < g f 1 6 1 
£T/- K^MSBWl 4 7 £JI»f<*-fr5-# N ^^f^^gEW 161^7 
KiJAP 12 1a tmm£l£Z> 0 £fc, fg-<D-!2]<9#x.# l 4 2 Sr»jfF 

^ttr; - Kftijabp 121b (Dmm& i 3 o tmmzitz— J?, r 
y- h*wmn 121b %m~<vmmEz<w i 4 6 tmmzitZo * it, ih 

(D-yu 9 14 3 ^K^^iirT^ y- KftiJAP 12 1c ^^Z10^ilf# 1 

3 1 Jj, # y— HMiJAP 12 1c £fg — <Z)tf^lEW 14 5b 

mmZ-ZZo Mi-, (9 1 4 4 ^»]f^$ii:T^ y- KflJjfflP 1 

2 1 d £^ = <Z>il»r# 13 2 ^iiii^-frS— *y-KfiJH!Pl 2 1 d 

^-(DW^ifiW 14 6 £it5 0 

i 2 3 frbmmztiz>fcm-#* v ^y^^mm^f^^m 

mn.nL 121 or;- KiJAP 121a (cigAi-s r; — KftUffip 

12 1b 7^fbi£ti}£*K Ty-K 114a £ H^^o 1tl%£i<Dti!mtf 

7;- KgM&Etf 1 4 7 ^LTlMftl 2 1 <DM&£.&& 1 2 3 

»{b#J^^W#&BaVl 6 2^r^UTiP?M^l 2 3 bi^tti $ *L5#P 

a^st (ins^b^J^^) £M«?tii 1 2 1 (dz y- kajap 121c 
At5t*(c # y— Kfliwp 1 2 1 d a>fca&tH$*K * y— K 1 1 4 ct 
m*&irit&t>^izm&<DmkW#**. #y- k^iewi 6 o^lti 

J|S|-«?& 12 1 OADmS§ 12 4 {£3g$jfE£i2r5 0 
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r o vxmm-tf^&T / - k i i4a (c#fc&$u mtmjs*tft> y- k i 

14c Ciil&LT, «S3|sfm?& 1 2 1 ©rtffilCTTK*^*^ 

"C, HJ^SSH 1 172a, 172c LTIali&gB 12 5 t> ttJ-Tr 

(ii©fi7) 

iwtcjpaai^3|B|.^^-eni-t-J: 5 m Lfc^Mmaygm^B 1100 <e>#;*#*&3& 

MSftil 12 1, %$—<Dfcmm^& 17 4, m — <D7K^Jf&^ 175, 
S05£S 17 3, Ej&g|3 125, mfeW 1 2 6*5i tff&JHf SB 127 (D^^iCO 

v^(i«w^i6 hit taw nun-efcSo 

fBb, HMi7ft, ^PSJ^^^^^^^I-®^ 1 2 1 ^(D#ASBW*3 i 

~M.^tcM.x*mM<DMm6 (mi 2) tni&vx^v, ^.^xnmw^xxj^m 
mi 2 i^£titin=(DW <o i 43^7;- k^mie^i 4 7 

01 SHEW 1 4 5 B£< 0 £fc, ^^ft^M 2 2p(Z)ttlPEf 

\Z^(D®K>mZ-#- 15 4 ^IBSLT, ^tll'iotfWft^^^Di 
§gl2 4 ra^^Mffif 15 1) td^tb-rS^i^^Sl 2 3td 
i£ffii-5^<D^(9#;t»J#^T5o J0X.T, AnMgP 1 2 4 <£)FW£iioT 
, JgH<7)-£]<9#;i# 1 4 3 ^fg^ogj <0 15 4 £ ^igii^-frSi^,^!-^ 

*#H£IHW 1 5 1 tfS^tt f)ilt^6o JEtC, !g— <D-t?J 9 12 9 WTS 
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m-eh^xmm-mm 1 2 1 <dt y — kisoap 121a <DjhMij£fgc»:j-# 
(Dm^.<D® t> 1 5 2 t ry — Fascist 147 &#<*!B-©jgj|ggEi? 

1 5 3 ^fiKV^o fc*5. fg-^MIBW 1 5 3 ^77- W^IEWl 4 
7 £:<D^;M{4tf>{igte:. ^-<Z)^ih# 14 8 bfrVk^^ 13 3 <75|^-&5o 
ft, ^^7D- y— 1 7 0 a (112 #91) <9 [&^T, ^^»?L*^ 

^iJ^-r^>7^fe(D^7 y — K 1 14c (7)-^^ 7 n — y — ^ i70c (i^T. -v* 
-7u— y— ^1 70ca^) SrflQilSS 12 4 ^f£(D§] 9 1 4 3 (D 

n y gj^ctt^iii is, n 9 <D7u— hm&^m L&as bum^n 
«if±otii6i^ot5«Mts„ ^r-e, BMmmmnmwi 100© 

7° S 8 0 1 ) o 

^-(D-KI <0 #^L# 14 2 (d^-t-SH — Wil«ff# 1 3 0*5«fctffflHff>ijO <9 
14 3 13 1 afctffcJBHOg] 144 

^g|«fc-t"Sm = oai»f# 13 2 Sr-etb-etLMfeSo 

r©tlt\ ^-(D§]«9#^# 1 2 9 ^tM^^TM^^ISiaW 1 6 
1 £fg5<D^#;t#l 5 2 t iSil $ § M^tt^IHW 16U 
T y — K#^CBEW 14 7^ llf^-f 5„ H©^0^ft#142^l 
f££-£-CTy — KfflUfflP 12 1b £rfg— <Z>i6Wf# 13 0 £ 3S ii $ * 3 — ;£\ 
Ty- KffiOWP 12 1b ^IIZKZ^Stlfif 14 6 £«£it5 0 JgH 
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(D®<9 14 3 £WjfE£-frT# V— KffiAR 12 1c £fg-<7)^l$r# 1 

3 1 ^H$f5-^ # y- KffiAP 12 1c SrM^^^^II^BaW 15 1 
t«£ii:5 0 Sfc, MB(D® <Q 1 4 4 ^Kf^^^rT^ y — KffiJW P 

1 2 1 d £HH£>jgBFr# 13 2 ^iSii^-^S— £\ ^y-KIJttiPl 2 1 d 

tm—ommzw H6 &«£-fr5 0 ad^lt, ^ 5 <om r> 1 5 2 & 

i^HTT;- KflflAP 12 1a £3?— CO^O <9 12 9 

Ty - KffllJAR 12 1a *T S - 12 7 5 Q 

0°C~30°C) i|f<|:/j:ot*5D, (7 0°C) £<0 

M-mttii 2 i©rtsusr, mmum (7 o°o c^r- 
^S 8 0 3) 0 fris, otmi 2 1 op fc ogi3cD#^.^fe«, mm^me 

::t\ jft$Ht?fei 2 1 ortiFPias^lgfilija^ (7o°c) 

LTV^/^^^IJ^LT (^7y7S 8 04) , #M^J£"Cfetb« (S8 
0 4Cfc^TNo) x S 8 0 3(0#M&f£«riftJffi$ii\ 7 0 'CJ^JiClPJjgl- 
tU^ ( S 8 0 4 llfc^TY e s ) N #C<£>*^ 5/ ^(^attPo 

**V^t\ OTK^^S 17 4 ^PjiPS* 12 4 ^tt#&$tb57K33«tr5 
»4£££§5l 2 3^f>MSl 2 4|lft4^tl5lMLt, J^^^^^r 
#D®fs 12 4 ©rtS5T»*DfiMa-e# S^ffiUli^ff (^fyT'S 8 0 5 

) o 
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Affcfft^fi, M^#*^Dm^tB*/^i&^T&>5^ Mts 1 2 4 
T^Mi: LT<D;l$$s^^*:£>, #0®^ 1 2 4 <D^M> bill!, HaSrS 

2 3 O^^T^^-r^Hft^iDS^ 1 2 4H4x.51ttfMS 
1 2 4 0#fiSrioTV^, 

^v>T, tiammWtfx&BWGt&i 2 i ©rtSP inflate-*- 5 fc*, #s<z)il 
Wf#*3J:r5§It»#^.#«:»T©«t 5 tc»f^$*5 (^t^S 8 0 6) „ 

#^L# 14 3 mgMSfe-*-* 5&-tf>jKWf# 131 tt;^lEg©§l «9 14 4 

3 2?r^tl^ttWfe5o 

i 4 2 !:i#$tt7;- KiiJffin 121 

b ^^-c7)^eDf# 13 0 £j&0r£-fr5— 77- KflflfflP 121b ifZ 
T# y — KHflAP 121c SrJjjC^^iWf 151 ;£\ # 

y — k{iijap 2ic £»#i 3 i tmm£itz> 0 k^, &m<DW9 mz.fr 

14 4 &Sbf££-fr-C;*7 y— KfflOttJP 1 2 1 d 3rfg — 13 1 irig»f $ 

its— # y— Kiiijttsp i 2 i d ^fgn (Dmnnzw 1 4 6 £:3*ii£-^5 0 

iD^T, II(D§] (9 15 2 W^t77- KfiiJAP 1 2 1 a £fg 

— (DWOWtLfrl 2 9 £ii»r$i2r5— 7/ - KfllAP 12 1a £Ty- 
KgMRiElff 1 4 7 £5gai§-gr5 0 Hfcite* I^(7)^i9f t#l 5 4lr»^$ 
-BrT^f^fH^$P 1 2 2 p ^JDst^tf^lftlBV 15 1 £M $ it 5 — ^ % 
W^SfPl 2 2 p Sr«»^fife«l 2 3 i^Blf^itSo 
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H^^M^l 2 2 5**1, 1 2 2 pt*i#{b^ 

fcJDRJN-^f^tt, J^W^ISiBW 16 3 ^lotl^^ 5 15 41; 

X^XWMJf^ftmzW 1 5 l wsfrftfclRjttbi-u J^W^H&gEW 1 5 1 
Srtf* LTflDiSS 1 2 4(dj)lAtt, 2 4 (D fan (EfflUcttjfi^PS 

^TMJ®5|Sf ^ = <D150 i9#^# 1 4 3l:J;oTMI«l 2 1 

y- Kfi«AP i2ic (DjjfaKmzzm <o m^xmnm-m 121 <dp^u 

14 6 (D^f^(Cf^#^§] «9 fitMIi 12 1 <D~mz.?£^XlWMJ3^\'$ 

m~ (vmmm^ 1 4 6 lt, m-^-^o t> 142 laotMt 
mi 2 107;- Kflitup 121 b(D&fa\zm%&®9m%.xMftnf&i 2 

1 <Z>rt«5fc:WifeA"**5o - 0 LTT/- Kl 1 4 a Sr*P®®J|Sf^^O#H^C 

tstt, r. o^pMJ^^f^f^ttry — KffldAP 121 a j&»e>*HfBici?iftttii- 

•5 o 

S^aj^APMJ^^te, f£S<£>-£l<9#;t# 1 5 2 £oTfg-<7>i»g 
ISW 15 3 O^fafCft^ £ijU 5 fit, r (D^ZKDig^iaW 15 3 £i§oT 

Ty-KSMscsEWi 4 7^aia-t-s„ ry-K^iawi 4 7 idpjjtbfcj® 

m-> IZ©I±#14 1, 14 8iaot^^i5±^tlT, 
2kB&*gPl 3 3 ©^|Rl^i»ditLTiO*|»*<FB 1 3 3 \^^X1)^WM^ ^ 

-r^^^^jpsj^^-^^«, mi 7 4>»i:v^^^(D «t 5 ^'BMmm 1 210 
K-fiOA p 1 2 1 c 43 «t xf* y - Kdijm p 1 2 1 d Mine t y — Kintti 

P 1 2 1 btWC7y- KfflAP 12 1a (Djl[i#(^iliib-C^^«ite 12 1 
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(DMm*^ /^iztftthXT J - KMSBf 4 7 11:15, #0 SJj§( <£> 

£ t 3{g^_hi&^-?& <9 , fllXLfi, ^^^W^^^^J 1 . OLT'fctlfi 
, AnSJ^W^oMl . 5L/^totfi5m :tilrM1112 

1 (Dftnizm£1-tl&& < % Cl<7) h — ^/^#t^4^-^^ 7C r— 7 0c 
(Dffi^ff -^-(-S^V^TtlJ^^ 1 2 7 (Ccfco-C^^ £tL5 0 

bfc^^-mite2 KDt^t^i i i ^^dmt# 5 tm- s mzwittewtpiz- 

2 1 <D&±nm a>> h ^mmm^x <Dm<D wnmm^, m 
nmmi 2 1 <D^uKmmwM^^^m< «t 5 l/c/c#>, 1 2 1 

*Px.T, mi 7 w^VN^itvTt J: ^ tf-^lsg^ t 1 7 / - K 1 
4ai*y-Kl 14c OM^iOS&iS^-frS ^ ^ft^IBW 

■^S 8 0 8) „ 

m-<z?-go <9 142 ^mm.-tz>m-<Dmm# 1 3 o^i^jgH^ <o 

#*L# 14 3 HiIt5l-©» 13 1 19 14 4 

(-^-r&jgH<7)M# 132 %Jtti^tim#>z> 0 

n-^^n^* 129 zmrfZ^xmMJfxmsM 1 6 
1 *tj~ h^mmm 1 4 7 ctigii^-^s-^, mwifxmmmm 
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m5L<DW<0Wx.# 1 5 2 <ti£l$>r£-£5o n~<DW <9#;t# 1 4 2 &Sj 

ffHtry- KiWp 121b ©ii»r# 130 £&ii£-er5— 

77- KfflBttJP 12 1b ^HZKD^f^IEW 14 6 <b i£ Dr £ -ti: 5 0 35 
(DWOWz-frl 4 3 S:ftf^$*-C* y— KiJAP 12 1c £3tZl 0>36»f# 1 
3 l # y — KfflOAP I2lc SrJ^Jtsi-^f^^ttE* 151 

£ii»r£ii:5o fln&T, mm<Dm V) 1 4 4 2r»jffs£ii:T;27 y — KflJffl 

P 1 2 1 d £3l = tf>iit&r# 13 2 # y- KflflfflP 12 1 

a ^^-(DMmisw 14 6 £«£i±-5 0 t-fc, m^.(om r> i 5 2 £ 

ffrf^-frTT/ — FfflAP 12 1a &m— <om V) #xi# 12 9 irigil£-fr5 

12 1a ^7y-HWEf 14 7 £i&»r£-l2:5 0 
3SA<7>i3!J <0 1 5 4 «r»f££i£-C:tf;*J**£a& 1 2 2 p 

fifeS 12 3 i:iSai^*6-^, ^^tf^fP 1 2 2 p ^m^-^^^teia^ 1 5 
1 £i£t0f£i2:5 o 

(Dm^mx-^i 2 9-c#J9#*.e>;ix-c\ Jg— oig^gBW i 6 4i3«tt^ry — 

KSN&BEW 14 7 ^IoT (^-Wi^ih# 1 4 1 ntiLth&fri-jffa) , 7k^ 

3 3 -C7kl&*£n/c^ l^ffi i 2 3i:lS^t:©iW 
Si 2 3©*»«6*fPT?«SjS(fe-e^5^:«), MMl 2 3 (Dm^frfcfiQmX'Z 
T Ury7S 8 0 9) , 1 2 3 (&1C£B 1 2 3 e) <DFW?.&^ 

*• (4) 5£<£>3fcKKJs&"5TIBfci&£ (^6 4 0°c^_h) 

LT (X^s^S 8 10), #i&^J£-Cfc*Lfi£ (S 8 1 0 I^^TNo) , 
S 8 0 9<D^fm&f£ ii\ 6 4 0°Ci^±fCiiJ^L/c^ (S8 10CJ3 
V^TYe s) , l/k(D^T y^KMtSo 
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mn£.&.& 123^64 o°c^±^#^$-frfc^, mnmm 121 <dp^m 
m.mnfem&xxfmwnmi 2 i©t#in 1 1 (Dmmm^mm^n^x 

$£— tf>til«B»fts£ Lt, 2 1 ©rtSPffi£a*f&4ttiB.£ (7 o°o 

^Ji-CfcS^^^^J^LT (^T5/7'S81 1) % g-U^FfcXhtitf (S 
8 1 lCfc^TNo) N S 8 0 3 <DM-m.W}Yf^nmn^^tX Ut^S8 
12) , 7 O'CWll^iatltf) (S 8 1 1 KL&V^TY e s ) N ^t^ry 

m~(DmmW)i'fb lt, *sMsfm?& 121 <DS#fesn 111 cD^m^^fe 

T^C0^®^5 : a = 1 . 93X10" 2 Sc m" 1 J^±^^^^flJ^ L T 

1 3) „ a = l. 93X10 ~ 2 Sc m _1 *-aTrfetL^ (S813H 
fc^TN o ) , MMWB 111 0>>&nifl^JET?fc5 £¥UWr LT S 8 0 6 & «fct* 
S 8 0 7 (DWifc&nMfT Uf^S8 14) , cr = 1 . 9 3 X 1 0 " 2 

S c m-'£A_kXfotll3. (S 8 1 3 (C&^TY e s ) , ^<D^=r y ^^ittfo 

7 0°Cl^_h. «fl?SCJ&tf>iM;^a = 1. 93X10 " 2 Sc m" 1 .^ 

) , ®Qwzfr&£Tfmmfr&uT(D£oiz.W}ft&i£xmnmmi 2 

(^f^SSl 5 &£XfiXT 816) 0 

m~<D^|t9#^#l 4 2Hglt5l-©»l 3 0 *3 J;TJffg = 0^a 9 
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143 \z.mm-rzmr. <Dmwr# 131 mmzmw^w 0 144 

= 1 3 2 Sri-^TSB^-TSo 

:©tM-O^0 9fi#l 2 9 ?r»)^^ii:TM^^#fc^iaW 1 6 1 
£7V- K#^BEW 14 7 £i£l&r £ft^f^MEf 
S<7)^t9#x.#l 5 2 ^M^-grSo ^-©-K) (9 l 4 2 SrftKt 

ht7/- Kffiijttjp 121b ^^-oigi(f# i 3 o tmm&itz— Jj. T 

J- KfiOtbP 12 1b ^fg-^tfatSfiW 1 4 6 ijgif£-frS 0 £fc, 

^ >9#*:# 14 3 *W)Yt£^:Xt) y— KfMUAP 12 1c 3:0 ~ (DMWifr 1 3 

1 — Jf, *y- K#JAP 12 1c ^J^W^felEW 15U 
«£-£3o Hf£, mm(D®<9W7L#l 4 4 £*jf££tf:T# y— KffifctjP 1 

2 1 d 3rfgH£>jl$T# 13 2 ;£\ KjfJffiP 1 2 1 d £ 
HlKDlf gtlBW 14 6 £ jg»r $*5o JPit, fgS^ <9 #^L# 15 2 
f^^TT/- KI1IJAP 12 1a £H-<Z>^ <9 #XL# 12 9 

*\ T/- KiliJAP 1 2 1 a £T/- KUNMEW 1 4 7 £M£-fr3 0 

, ^7^(D^0 <9 15 4 ^»]^$-ti:T^f^?f 1 2 2 p ?:^3|sf^^c^ 1 

2 3 £igii£lir3— ;£\ Jf*m 1 2 2 p ^UrCijsf ^H£IBW 1 5 1 £ it 

it« <9 w^#te£Timm#(DW){ / f^£. ^xmntrxmnrnw 1 6 1 

Sr^lTMMl 2 3^^7K^^'^y yfWW^^MIftl 2 1 
©77- HMiJAP 12 1a {liAt5t*(^ T J — KiliJttiP 121b)J^ 
^tB£;tx, 7/ - Kl 1 4 a t-if ^tl^^ofcMOM^^^, ry- 
KSMSCiEWl 4 7^btMlil 2 1©M4«1 2 3^W$it§ 0 
— £\ mYMll*W&i^m\ 6 2^r^bTAPM^l 2 3 i^ffi £ ;ftfc}jn 

m&f*. (mikMif*) zmnmm m^y- k#jap 121c i-mx-r 
?>i#t, ^y- K#Jt±iP 121 dfrbmmzti, *y-Ki 14 ctit 
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1121 (DmW.%$ 12 4 ^jfidfE^-frSo 

:maoxi»^7y - k 1 1 4 a uml, WJ^^*y- 

Kl 14 c tMtt, M«?til 1 2 1 ©rtSUti-C7k*>f ^>^«^-££#c 
£i2rT, tHM^172a, 7 2 c £^LT0iM 1 2 5 ^flfcSrl^ ffi-T 
rt^tt, fflll^gP 1 2 6 tiLSSl^TISMflEtfS^-* £*l3 0 
(ll©«|8) 

£JtT. 1 2 l<D|*]gP£, ffih^^^fe^m»^*T^^(D^^ 

mx»3bz> 0 mmmmi 2 1, is— ©tm^^i 7 4, 1 

7 5, J^^^f^#t|t#^l 2 2, lISMj&fs 1 2 3, Ml 2 4, 

— yy^MM^ 17 3, HIM 125, MfeM 126 S3 «fc t*fMHP*B 127© 

fig 6 £fli£LT*5 t> , £ ^TfttHlfe0^j»6 ^^■LT^AiaW^J:^ <9 # 
£ # 3£ T>* ( c m Wr # 3fe U« I c * 7 v — J — ? <D m H Sr < 3ft m T 5 o 

mm<o]&m6 (mi 2) {^^x^ffl^ftfcm— , mw^m'om^i 4 

2, 14 4*3iU!I- m~(DmmUlW l 4 5 , 14 6£Ifri9l&< 0 ^fc, 
#*J**MB 1 2 2 p OttiPlfM* 15 5 tfttUZtl, ^<Dftffi# 1 5 
5 \Z io-CJPfi* 12 3 ©;£ft{;i^;ft,5J^#;*<Z)^ft£^Jft£j?fcS 12 3 
©^i^tcett^5J^^^^o«E*©Jfc^sSr«:«>5 w i:36S-t?#5o ^P^T, *PS 
§15 1 2 4 ©FW&iloT, JgHtf>l30 «9 14 3 £ #»fc# 1 5 5 £ £rigil 

^•tirSJ^^^f^^ll^iEW 1 5 1 biX-CV^So Mf-, — p< 

— ^ 1 7 0a (^^P^lT, -^^^n — ^— ^ 1 7 0 c #^PS3§ 1 2 4 iigHCD 



84 

m^mx-^l 4 3 OlKJ-efeoTJDRJlsf^f^^ttiEW 1 5 1 tCfSt^ hflX 

v m&£T*m 2 1,12 2©7o-f h H«:#J8 LftflS e>f¥*Wtwffe 

77- KflBfcHP 12 1b (C^^-r^^— (7)jg©f# 13 0 *3 «fct^H£>#J «9 

143 ^^-rsffi— <Dit®f# 131 y — KfiyaiR 121a 

z.<DtitmT% m—(Dm r> 129 ^m^^^xmn^f^^mw 1 6 

1 SrTy — KSMSCIBV 14 7 £igii£-tf 5— »«^#fc*&gEW 161* 
7/- KiliJAP 12 1a «IDr£-£5 0 * fc, !gH<7)-K) «9 # 14 3*1 
fE£-frT# y- KffiflAP 12 1c *fi?r<£)«# 13 1 — 

k#jap i2ic #j£Ba* 151 tmmzitZ),, 

r 5 Lt»ill 2 1 ^rtfP^M^^^J;^^J^^*mil^S-A 
t5r^^t#5„ ?te*3, 1 2 1 OrtSm«WW?&ffc4ftiH.fi- (70 

°C) SXTXmWZftXte <0 , MM. (^2 0°C~3 0°C) ifi< t^fc^TV^o 

1 2 i <Dmm\zmKW&R&£ft^ «t 5 ^f^^^ii^^u* 

^^(Dff^b^fi*??? Ufj'7 , S 1 0 0 2) o JBC^^^W^'fk©*' 
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m^x, mmmmi 2 KD^u^mmum (7o°o ^T#?at§ 
sx^s 1 0 0 3) o #*5, MSii 2 1 (Drt^cD^^^fett, mm^w-m 

Mmmi 2 1 ©rtasi&gflssfc«ift£ (7 0°c) ^±^^-e?UiS 

l/tV^^§^S:!WgLT Ufy^S 1 0 0 4) , #i&^J£T?#>*Ui (S 
1 0 0 4i:^V^No) , S 1 0 0 3O#»«^, 7 OtJgJUhlC 

iijii-rn^ (s 1 0 0 4 i^i^-cy e s ) % &.(DXTyznz.mtto 

T / — KftlfflP 121b ©36(9f# 1 3 0feit;iH^ (9 

143 mgjii*i-5iBz:<©iS»f# 131 y— Kfflomp 1 2 1 d 

-04fcfl3"T?, fg-<7>^ <9#X.# 1 2 9 &SM££itT^^#;*tfc*&£'g f 1 6 
1^77- KgN^BEW l 4 7 flc*&BEl f 16U 

77- KfclAP 12 1a ir^$r£-^5 0 ^H(D^0 <9 1 4 3 trtt 

ft^-frT^ y- KffiOAR 12 1c Srf&-<z>Ji0r# 13 1 £ 3gii £-^3 
# y- KflflAP i2ic &m&# i 5 l irigBf ^t5o 35^, # 

15 5 &W}ft£-&xmWtfx&1&mW 16 3 ^r^tbS^^f^f^^^*, 

23{:i<i5 its mmtfx&i&mw 1 6 3 £&5J^«* 

r 5 LtMMl 2 3d>feaitb$tb5^^Sr, 21— OHO 9 1 2 

wtyvrnxMrn^ ioti- t^ii^gew 1 6 4 ^iiii^-fr (m— <7>i£it# 

1 4 1 rato^-r^ft) , 77-KiMEf 1 4 7^^LT, 3fcZKDag.lt 

#14 8 K£*z>xmffi&m^-?mn£.i&&2 3 ob^^^jS^^^t^^ 

-e^^^^TT, M£j&tgl 2 3 6 Uf-77S 1 0 0 6) „ 
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lftl^tfct)<Dt^i: (M4«12 3 (*fgRl 2 3 e) «^2 5 0 

t~3 0 0t;^l(:M) TfcSo 

»44Efi£3g 12 3 (&Jfg|5 1 2 3 e ) <7>^/^ 2 5 0°C~ 3 0 0 
"CCDmm^-^g-^^tcfr^fr&mfe^X Ufy/S 1 0 0 7) , #i&^J£ 
-T?*>*lfi ( S 1 0 0 7 {C&^TN o ) „ S 1 0 0 6 (D^^f^j^ti 12 3 (D^ 

mtmrnm^^mm^^:, 2 5 o°c~3 0 o°c(Dmm^xM-ui,tch (sio 

MWl 2 3 (T^HAPfR^iK «MS|»^fiK*l 2 3*5«tt5*PS«l 2 4 

niroiiSS (70t) Wiluji^tSi^f^^^Oi^l-Ct 
Z>ft1&fc&ft&l£Z Ur^S 1 0 0 8) „ B^^^l 2 3«3 0 0 °C 

1 2 3 £*L, ^tL{-<toTJ^3|Sf^^^^^^l 2 3 (Drt 

^«#&$tl/*7fC*5J:t/«MBf^*l 2 3^f,MSl 2 4 ^;I#fc7^&£*L5ffil^ 
J;oTJ^;|s!-;#;* : £;!JP®£ff 1 2 4 <z>rtsptfiPSiT?#5o 

(J^y^S 1 0 0 9) „ 

lro§]!Jix.#l 4 2 l^tt^f- tf)^i»r# 1 3 0*o£tfmU3<Dty<9 

i 4 4 fc&m-tz>m=e>mmfr 132 &*rti?tim < „ 

r<D^fi|-c\ fg— ©«J9 #x.#i 2 9 JtWlYfiSltXT J — KflSAP 121 
a ^M^tfcl&gEW 1 6 1 £igil$-fr5— 7>»-Kl!lAP 1 2 1 a £ 
7/- KgMMW 1 4 7 fcjgWf £-#5 0 ! = ©§l!3ft#14 3^ii 

f££-£:-C;& y— KfllAP 12 1c Srl^^^^ttE* 15 1 <bigii£-ti:£- 
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t> y- KiiiAP i2ic 131 «»r£-tir5 0 sk, 1 

5 5 S:»f^**-C, tfxm&U 1 2 2 p 3&>e>5^W$tb6fl!f^klS3|s(-^^Sr*D 

s§ii 2 3 t'BM±f&$si 2 3 <Dmjj\z.&&*3*$fcm$ftz> & oizftmtm 

r 5 LT, tfxttiftU 1 2 2 p a>ki£ffl£ftfc;&n®J^#;M*#Ttf> i 9 

iatMili 2 1 ort«aJ*ins$*-c^*fp^^d*tbT, ifttii 2 1 

T^SIOIO) o 

tfxtfi&n 1 2 2 p -e?t^{b$tT,J^^f^^W^gBW 16 3 £^LT^tti£ 

xmmmm 1 6 1 *%Ltiz>m- (DWM#*\z.mzt%m (&mttm: 0. 5) 

6 3 &frisT&m£tizm&<kJ&&#xi'£> «i5 5tM^> mm- 

15 1 ItIoTJDI^ 12 4 KM^tl. 1JUM%$ 12 4 Krfc^T 

jfsj-mm mw^y- KfliAP i2ic £i?o t) mz-xmntf^w&m 

f 151 Sr^UT^y- Kl 1 4 c {£#t7(&£*L6 0 :jx(aotMI*l 

iwy- Kfliaip 121 d^fe^sp^flEm-rSo ^m^^^PMj^^^^«, 
# y — K#^iaw i6o ^iioT^psgp 124 cit) , r. <oimmM 1 2 4(c 

6 3 &j\-Lxmm£frzm&4kmwtfx&&mfri 5 5 £*lt\ 



88 

ioTMI?l©7y- KftiJAP 1 2 1 a Kl|p]# Sr§] 9 

gEWl 6 1 ^LTlMil 21©7;-K114a tc#t^$^6 0 r*t 

i:±otr;-Ki i 4 a ^inaiE^^^a^u-eiL/c^ mmjkiw 
^ttry - Ktan i 2 i b ^^mnmrn 121 ©^ifp^aEffl-f 5o Mtam^ 

fife^ 123 oinjiRi^j^ $tb-5 0 

APS® h — Mtf&i 2 i©rtflS2Wro 

n-^^yu— p< — ^ 1 7 0 a 3o J; tK-v' X 7 n — ^170c CD ffiTj-ff -PHC 
S-^V^TfWftllfP 12 7 $n?) 0 

ifcMiHi 2 KDit^smi 1 1 &#ns-c£3 {R^jtisMf * 
^itwp^^^^*WP^*-e(D^(7)^ff«^^, mnmmi 2 i^^^^apm 

iLt, 121©*y-Kll4c KlJg-cDji^^^M;*^ 

BMftil 12 1 ©77 - K 1 14a Klf& ~ Wj^^^fX £jffii§ £ * 5 <fc 0 \Z.m 
j5fcbfc7c#>, 7 7 - K 1 14a *3 iTJ«^ y — K 1 1 4 c (7>M^"^lS^(-7JPS 
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2 3 ^Pf^-tirSfcfe, #1 <9 #x.#&3 «fctft£»r#&&<E> <fc 9 ^»f^$^:5 ( 
7fy^S10 1 1) . 

77- KWtiSP 12 1 b Hgif^^- (Djggff# 1 3 0*5£t>*||H<Z)i3]9 
#^L# 14 3 {Cftt5lr<Z)i»f# 13 1 tt^l^y- KfflOfflP 1 2 1 d 
!& = 13 2 SrJ&tb^tbHfeSo 

r ©tlt% & — <D$J f9 12 9 ^IMI^^TB^^^BEW 1 6 

i %t;- v&mmm 147 tagiis**— ^^^^i&bbw 1 e 1 & 

77 - KfiiJAP 12 1a £jgf0r$-£5„ Ifc, fgHcDijO K> 14 3 £»j 

f^^*t* y- KfflOAP i2ic ©iS»f# 131 tmmts^z-jj, 

K1IJAP 12 1c fclBfl-tf^teeW i 5 l £S£»r£i2:5 0 5rffi,# l 

5 5 sr»f^$*Tjs^^^*&Ba < B f 16 3 temtizmwif 

&m 1 2 3 KH»< «t 5 fc^-mW 16 3 SraEixSJ^^^ 

MtsM^^ftiaiEf i 6 i &mtiz>m&#'*mm<o&mi£*& 1 fctsut 

9©-g)t)#x.Hif^tii«toTK5— oil^IEWl 6 4 (m-<^^ih# 
1 4 1 fi^n^rF-r^f^) , 7 14 7^tT, fg-<Di£lt 

#14 8iaot7/ - KfflflfflP 121 b©^|R]^OjSfraESrB&V>-C*R3|s|-^J5fc 

si 2 3 <nmmmzmffi£^xmmi®x*mm£i£x , 2 3^^p 

Ury7S10 12) „ 

irt, ^JN-^^^i 2 3 tabids 6 4 o°cj^±^#s.bfc^^^^*ij^: 

LT (^T^/S 10 13) N #ta^FJ£t?feiXfi ( S 1 0 1 3 (^fcV^TN o 
) , S 1 0 1 2 <7>#o?|fcfM1^,liM£-fr, 6 4 0°C£UL{;L£lJi§bfc«b (S10 
1 3Hi3^-CYe s) , Vt&XTy'T'lZ.T&tto 
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BM$Lj&%si 2 3 o#i&5cT<E>^ mnmmi 2 ltDrtgRSJt^flilgifcJ; 

lt, Mm^n 2 K75rt^^s^^^ (7 o°o 

^i-CfcS^^^lJ^LT 10 14) , ( 

S 1 0 1 4 tCjo^TN o ) N Xr j/^S 1 0 0 3 W#?£ft^^SItT$*T 
(Xfy/S10 15) „ 7 0°CJ^_h^#^bfc ^ (S10 14iIfc^TY 
e s ) , -y^^ifitfo 

^-(D?tMK)f^^ MSftill 2 l<£>«fl?«lg| 1 1 1 CDM^M^ 

LT^(D2*®^ : a = 1 . 93xlO _2 Sc m~ 1 £^±d^d^Sr*U3t Lt (* 
1016) „ a = 1 . 93X10" 2 Sc m~ '^ciR-Cfoftfi* (S 1 0 
1 6 CtJV^No ) x S^Sfffll 111 (DM^TfcS ^JKfr LT S 1 0 0 
9*3«fctJ*S 1 0 1 0 <DS&f££f?3lfT£i*r (^T^S1017) N a = 1 . 
93X10" 2 Sc m _1 J£*_hT?fcftf2 (S 1 0 1 7t*5V^TYe s) „ Hk(D^ 

?£f^7 0°C^±, «#»&0>3Mt*a = 1 . 9 3X10- 2 Scm-'«i) 
(^X^^S 10 1 8U±i;7fy/S 1019) , 
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7v — Kfliajni2ib \^mm-rz>n— ommn 1 3 o^i^iH^ 9 
143 icmim'rz>m~<Dmm# 131 mm^^y- vwmn 121a 

1 £TV- K#miEW 1 4 7 £&Br$-£5-;£, M^V^IBW 16U 
Ty — KftiJAP 12 1a <tiSii£ii:5o HH<Z>#J 0 14 3 
fE£-£-C# y- KfliJAP 12 1c £H-CDM# 13 1 £ igii £ -fr 6 — 

#y- hiiijap i2ic ^^v^ist 1 1 5 i tmmzitZo uu^x, 
5 5 ^mrf^^xmn^^^nm 1 6 3 ^to^^^v^* 
, 2 3i3< i^-, j^^gm&sswi 6 3 ^mn^mm^f 

^Miz.nir^mm^^mmm 1 6 1 zmtizmnx xm*<o&m}£m& 

istc® <o m^^^nmm^comm^x^xmn^f^m^m^ 1 6 1 

2 1 (DT y ' — HMliJAP 12 1a iciAtSi*!^ T7— KftiJtiiP 1 

2 1b a>£>iHfcij£*K 7/-K1 14a ^m»$tL^^o^a^W^^^V 

77- K#MIBW 14 7 ^iMtWIl 12 1 <DmPt$L$L%& 12 3}' 
l)S^-&5o mikMtfxmSM 1 6 2 £^LT;M§s 1 2 3 j^fb^n 

S£M (@Mb£iJ;#V) ^Mftii l2lo*V- K#JAP 12 1c izmAir 

6 ^*ti, # y- KiUttiP i 2 i d^fbi£tiB£tu — Kii4c xmm 

M 1 2 1 <DM&$s 12 4 {Cjs?5fE $ -tt £ „ 

rtitiotM^^^7y - K i i 4 a K:#fc*su ifti^'^^^y- 

K 1 1 4 c (C#t^bT, MM 1 2 1 <Drt^(dT7k||f^;^>'£«^££j& 
£-£T, tti7J^^ 17 2a, 72c £^LT 125 {cmflEfcBl t> ttJi" 



92 

(mmm) 

ttc b £nzmmmm<D&m^7Eik<D$hW:$:£XT<D <t ? 121^ 

#ttfM (MEAl 7(7)Ii±fF«) ioT^fiEbfc 0 ft*5, :©Mt?l 

1 2 1 ^ttiwc&^-ctt, mnmmmmmm 1 1 0 o^^^i4^ it 

mfcMt LTiiRu/A 1 2 0 3 ^^^ U ^£15 2 3 f <D^f$mmfcW t b 
TliPt/CeZrOx ( P t = 2 w t % , C e : Z r = 1 : 1 , x = 3 3: 
fcf*4) Sr^JBU *3«fctf COBfci:8lS2 3 g © C O t bTfSP 

t / A 1 2 Oai3 ( J;tJ ! Ru/ft7>f h A 

latPt/AhOs (±11) tRu/"¥t7-f h^l : IT'tffltS. 

^^Sftb, 12 1 (DM E A 11711, #;<7> <£ 5 Jfc3Kfet?f^ofct<DSr 

t/^^ttlOK etjen Black EC, 3 0 n m) _t tcl P 

ttt«^fifif^t#?>il5»!l^ (5 0ll%OPt) 6 6fi*S|5£r, zK 
Iff ^ ^j- WS^tX fe oXtfcMM<D'*— -7fVHr n # — ai? 7 ^- 
7 -v— (*|A 1 d r i c h|if©5ii%(DN a f i o n #Sfc$0 3 31 

2a, 12c (10~20/zm) ^ s ?p0^c$tL5o 

*7?9. tl3 5nm) JJ 7 h 7 7 fr* n ^ ^ v (PTFE) 0)7k 

7telill3a, 1 1 3 c (DMttt ft 5 7J - tf? V^-^- (lUt^th 
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I©TGPH0 6 0H) ©i^MLTM^^ lI^ii^^T3 0 
Ot:-C«lLt^7tetil 3 a, 13c ($J 2 0 0 ju m) ^ff^fS, 
^ 5 LTMftLfc#*i£ifcjf 1 3 a % 1 3 c W^JSl 1 2 a , 12c 
i i^^^m^?«^ 111 (*|D u P o n t !hON a f i o n 1 1 2 <D 

mmwrn ©sffii^L, mem i 7 ^^^^-*^ 0 
n <d <t 5 &$m®Mii;=gm 1 1 0 0 (Dmmun^^^^xmnmm 1 2 

l<7)i£Wj ^lh(D|Hi$C^ 4 0 0 0 0;£T^tV\ MMW->P\-J? ^<D/<-~i? 

fc, «l4«^f«m^^®]^-ll:!fili5:^i 9 , iiiCMEAl 1 7(^«ff^i: 
co mi± ^ o m =¥■ Ifi ^ £ th X V ^5 0 

^fr^bTlbWlK^V^fi, IFJfliff^oTMEAl 1 7©ii 
^Mk^ittT Lt, jiefM^ltlUMS 1 0 0 0 Hl^lltloV^tMEA 117 <D® 
EOil^^ifiT^^^^tL, Hi-fi, 3OOO0^|Hfe^tMEAl 1 7 

frtfcm cx&t) ^tiTMEAi i 7 comj±frMmz.m / >L<x\,^Z) 0 



(mi) 





MEACfE (V) 




1 0 0 00 


2 0 0 0 HI 


3 0 0 0 Dsl 


4 0 0 0 HI 


mmmm 1 oh 


4 5. 6 V 


4 5. 2 V 


4 5.2V 


4 5. 0 V 


mffioimm 2 on 


4 5. 9 V 


4 5. 5 V 


4 5.3V 


4 4. 8 V 




4 5. 7 V 


4 5. 3 V 


4 5.2V 


4 5. IV 




4 5. 6 V 


4 2. 0 V 


4 0.0V 


2 8. 9 V 



ft3b\ _tm<D&mm(Di&m^te^^x , Mi^iit 1 1 o cm* 
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^te^u ^#*«$iaw 1 6 i n*ftm<omntfx&&\zft% u 

ifcfc, J^^^ia^l 5 1 $5 = <DWVmZ-#l 4 3 tmMm 

ii2iMy- kiiiap ^p^^gc-rssaw^te, ^^oi^;? 

y$u m~ commit 1 5 3 n*mw<DT s — vmmmmw^nm-r^o 

, n-^MStiaw 146 y~ vmmmmwi<z.mm-fz> 0 

^ hK^-^mmmw 1 4 6 ^mm^Hmf^m-^^^w^^ u 

JgE<£>-£l##l 4 4*5«t^ — 0-SJ## 1 4 2 fi^BJ(D#^nig5jSf^^ 

^Bcm-tz Mti *j s #it » k ^e, ^ m w ro it© m o m mmmmm 
(Dmim m f4 , m IE m^f # * frh m m £ ti tc ■# * *m m b x 
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& m a. , mmmnm m amis * #tis^ j£ a> h m m £ nfc j^** # * * % 
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K<b ^ y— K^lES^tb, JtuffE;*? y— K^HufeJ^^f^^^p3^j)ftt-?>BufE^ 

-rstfifE^-(Z)if;^^^(D#ia^;^#-rm 1 ^^pj^^^mm^m^Mi: u 
m~(DWM^^^muiiwu^(D\H^Mu^, id ie — <DWMtf^*wm'm 
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*mw<DmM<DmM 9 (Dmnnm^x^rj±&^ @24 zmm hmm 

Ml^^y^ 201it (C 1 ~C n) (nfll) mm 

a? mi tp- *t <d mm , & m is- *i- o k ^ ti mnmmf * &£x?m 
i tn\ # * * m *& -r s a * & ^ -r 6 - <d ± ^ ^ - * « ^ e> £ & 0 

, ^fb#J#;*£#nSt-5#nSI?B£ bT^^m^DM^2 0 9 3o<tm.&7k5£ 

m§£2o i o znwL>fcm<k#\jf*mmmm 2 0 1 3^^$^ T ^§ o 
— mmih-«, ^^^^ei^^^^taiMf 2 0 3 
^ i t>ra^'^ ^» ^ ft 1 6 ^' ^ 2 0 8 znmvtcmntfxmMsmw 
2012 &&m&tix\s^Z) 0 

ifcfc, W 2 0 1 2*5 j;^ft^J^f^#t^g e ^ 2 0 1 

, #^<D«£^>9mx.&m«£#2 0 7 1 -2 0 7 9 ^f£g£tbT^3 0 ^ 

mm (Cl~Cn) <7)«iifi«/E^^qi^e2 0 4 <9^^q$n, 

ftn&m-£Mm$im.mwt 2 0 1 1 ^i^iy^^^j; <0M7££tiz> o mm^2 

s^j[eis§^2 0 6 iz*3\,^xMt>£tiznti&. mn£.f&m2 0 3-tf^-r5 
mntf^Mi. m,ffi#2 071-2079 ^tts^iiiifl^fMi-So 

#c^, ±^Lfc*il©flroMll;/^TA©i^?i^*2fcJ;t/ 
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xT&vmmjjmvjLfe (*s—tr>*) sr^u 125-2911 ^n^n 

te> Mft^7 0itlUt^ (n = 7 0©^) &^i~„ 



(*2) 





1 


2 


3 


4 


5 


6 


7t-> y 
7 


^- H 


















SRGCwet) 


SRG(wet) 


#X(dry) 


Itit 


#X(wet) 


SRG(wet) 


SRG(wet) 




^^(wet) 


#7v(dry) 


#7>(dry) 




#X(wet) 


#7. (wet) 


?£M(wet) 



m^f* 1 k w-cfos, 

l-Wifip L, ^mm<7>I*l£Bi£*n;£ 1 . 0Q- cm 2 ^ 
±tt5Ig (1) Sr^tf»f^SrfT5. 

ig (1) m*5tts*m?&©rt«*ffiSLtt, 1. o~3. oq • cm 2 -efc£> 
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(D¥^*iEfi^ o . io~o. i5vi45. ^tm, ^n,m^\n^^fm^ 

■T Sl-Cfl, _hi£Lfcim (l) ^ryy3Hffi^t5 0 

^^D®Lfc^7£t£;#^£l£*$U |»^MK^O. 3Q • cm 2 ^T 
IS (2) ^43tt5*«?fe©rtSfPStn:ttO. 1~0. 3Q • cm 2 -?&3<D 
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~ffj:t>-b, Sltlt i^LfcX^ (2) tt, *x ^ ;/ 5 Si"5 0 
^r-7 7°6-e(i, B^(-#t|&i-6^^^iPSbfe^M^^ (SRG) \z. 

tyvrnz.. mmm>(D¥&ini±fcm o . io~o. 1 5 v(Dmm-^'L^h<m 
1 k w<Dmn%n 5o 

#*flt#£B 2 0 8 U ;l»£/&^2 0 3 (Omzntf btltZ'^ 2 

0 3b Sraiig LfcJ^W^^ffi^ btl5 0 

, i/'^M2 0 8 ^I*L 1 3 0 0°C^T<DM3E#cf§2 0 3 Sriiigbfc 

jg^#^fflv^*i& 0 M4fi!tS2 o 3 <Dmm& 3 0 o°c^t<^4§^^ 

, »^^^#t^W^^M^W^?:i*^t-S^^l ; 2 0 12a Sriiig LfcjJp; 
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^t£#;*£: UMtl^^y^ 2 0 1 \z.m^^tltc±t&(Dmn 
# * 4? (D ^F?5'|£ * % 3 £S SrBUJiH: S ^ & < Ti~tr 0 

(UltfcM) 

com- mm&&ft<DftM 

y*, *fc@3 5nm) Sr, ^ y T" h 7 U-^ (PTFE) 

a (^V^yii («c) MODI) £*g-£U ffc^fiftirL 
TPTFESr20 li%^tfl*^ >^ Sr#fc. 

IMHTi»-|y^- (Ml" (ttc) SWTGPHO 6 OH) <£>_Lf£ 

a*ttta§*fc«, M^ttia 9 3 0 o < cr«it, J¥£#*j2o 

0 /i mO^^tStl 2023a. 2023b 2r#fc 0 

T-v^3 -JvW (ttc) I»K etjen Black EC, 3 0 n m) _h 

HWiLTPtlrSjlL, 5 Otf %©P t ^ttf«t*^#fc 0 

* — #^X/U*^mT4 ^— (tRHA 1 d r i c h *±§!k 5fi*%N a 
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f i onftWtm iSreili-CfiIifc2 : 1 <£>#Jl^2S^ U r<D?^^ 
££»LTi¥£ 1 0~20« mWttll 2022a, 2022b Lfc 0 

±&X-'&btl1tMi&m 2022a, 2022b *5 «t Xftf* *£UcS 2 0 2 3 
a, 2 0 2 3 b & N 7km<t*^&m&lK&*n i m'RBL2 1 (tKHDuPoii 
t *hS5k N a f i o n 1 1 20) ©Sffi!^Lfc 0 ^ UT, 
III 2 It, *^«#JtJ» 2 1 Sr#Etf, i4H2 0 2 2 afcj:^rai 
2 0 2 3 a^^i5T/-K2 0 2 4 a > ft b tffcttflMI 2022b*3j;tJ J 
#*&iUg2 0 2 3 b^?)45*y-K2 0 2 4 b it?«$tl^Ji' tt« 
(«T, MEAttt) 2 0 2 7 ^#fc c 

r©t ME A 2 0 2 7 {^*3ft5S;^^«<5?SfJ8l2 0 2 1 (DftmtfcMiZ. 

, =rj*M<Dtfxtrv b 2 0 2 5 Srg^bfco jy h 2 0 2 5(c}4, »;f 

(2)M«M^ y?<Dm.&.&X 

T/ — K 2024a {-^^^f^ £r0fe#&i~5«S $ 0 . 5mm©^^M2 0 
2 8a ^ff§7; — KffiH-fe^ ^ — 2 0 2 6 at * V — K 2 0 2 4 b 
KWHkffltfX 0 . 5 mnKD^f^^SS 2 0 2 8 b y 
— Kftl-fe^I^— **R2 0 2 6 b £ £rML/c 0 -fc'* 2 0 2 6 a 33 «t 

02O2 6blItt, ^ftLf)^20cmX32cmXl. 3 mmO, 7^ 

fll©iiltfi, ?^$0. 5 mm©ft37XISg 2 0 2 9 ^ff^$tltl^ 0 

77- Klffli?^ W — 2 0 2 6 a <7?^f J^dfEfS 2 0 2 8 a ^tt^ffi^M 
EA20 2 7 iZSotf %>T / — K 2 0 24 a <Dffi\ZLMte&t>-&. ^^C^y- 
KflHr^'l'— *jfcR2 0 2 6 b <D^'^^SS 2 0 2 8 b ^^fSl^MEA 2 0 
2 7©*y-K2 0 2 4 b©ffil:lia^ M-Wf&&mt~ 0 ^(DmnttL* 
7 0M11, lMI#lr#fc 0 r (Z)0#, 2 0 2 6 a©fti7K 

}M2 0 2 9 ^r^ri-SSt, t/^-^ 2 0 2 6 b cO^£Pz«S& 2 0 2 9 £ 



103 

-r^fc^, ^*P7K^S§^)MI <9 SrHtf «t 9 fc=* AiWv'- /HfP 2 0 3 0 asffctt 
5kg f / c m 2 £ b/t 0 

s«mia^sr 7 o°c, mm-jf^mmm (un £70%, ^m^jji^ (uo 

7°1 : 8 0^ T.'rv'^T. : 2 01 ;y 7° 3 : 3 0^\ KryZfA : 4 

8B#P^ Xf^5 : 305), *5 J: * X 5> 7" 6 : 2 0^tLt, 
1-6^1 0 0t-Y^;HTot 0 &*3 % }g£gf*§m^& (2 7°C) T'firofc 

1) o 

^fc D £fc, APS Lfc^T&tSiitf 3 0 0t^T©^**£j&S«rjiifiU 
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(15 3) 



mm 




1 


2 


3 


4 


5 


6 


i 


80ft 


2 0# 


3 0# 


4 8 Hfffl 


3 Oft 


2 0# 


2 


8 0# 


2 0# 


4 0# 


4 8 B?|1S! 


3 Oft 


2 0# 


3 


8 0# 


2 Oft 


3 0# 


4 8BfW 


4 0# 


2 0# 


4 


8 Oft 


2 0# 


3 Oft 


7 2n$ra 


3 0# 


2 0# 


5 


8 0# 


2 0# 


4 0# 


7 2 mm 


3 Oft 


2 Oft 


6 


8 Oft 


2 0# 


1 0# 


4 8 8tra 


3 0# 


20ft \ 


7 


8 0# 


2 0# 


2 0# 


4 8P#W 


3 Oft 


2 0# 


8 


8 0# 


2 Oft 


50» 


4 8 M 


3 0:5* 


2 0# 


9 


8 Oft 


2 0# 


5 0# 


4 s n^rm 


2 0# 


2 0# 


1 0 


8 0# 


2 0# 


3 0 3i- 


4 8fl#fW 


5ft 


2 Oft j 


1 1 


8 Oft 


2 0# 


1 Oft 


7 2Pfffl 


3 Oft 


2 0# 


1 2 


80ft | 20» 


2 0# ! 


7 2P#ffl 


3 0# 


2 Oft 



m^^rt^^S^Lfi, 0. 1 Q ♦ c m 2 T'fcofc 0 
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(*4) 



mm 


l*lBBJ£iri (Q ■ cm*) 


(p. V /cycle) 






i 


1. 0 


0. 3 


2 0 


2 


3 . 0 


0. 3 


2 0 


6 


0. 3 


0. 3 


4 0 


7 


0 . 6 


0. 3 


3 0 


8 


1 0 


0. 3 


2 0 0 



5&MI^ t^fct)tJ£iST^4 0 0 0t^^;^8 OmV^T, 

2 0 u V/V^f ^M^TtfcS r i: tfSfF^fEBB i: $^t^5 0 ^ihB#<Drt^ 

jg#L^ 1 . 0 — 3. 0 Q • c m 2 -efo5H!i#-^- 1 & J;t*2 

* 5^©«JEE<ftTfl s 8iflJ 

ft, m«flS#teL&;/fc ft 5. fltihlNFOrtlfPffi^ 1 0 Q • 
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(3*5) 



mm 


rtSRJam (Q - cm2) 


V /cycle) 






i 


1 . 0 


0. 3 


2 0 


3 


1. 0 


0. 2 


2 0 


9 


1. 0 


0 . 5 


2 5 


1 0 


1. 0 


0. 7 


3 0 



^lfe##i, 2 N 4-8, 11, fcitfi2©IW©g^g 
6 ^^i~ 0 

(*6) 



Hlfc 
#^ 


rtSWfifil (Q . C m») 


<M V /cycle) 






1 


1 . 0 


0. 3 


2 0 


2 


3 . 0 


0. 3 


2 0 


4 


1. 0 


0. 3 


2 0 


5 


3. 0 


0. 3 


2 0 


6 


0. 3 


0. 3 


4 0 


7 


0. 6 


0. 3 


3 0 


1 1 


0. 3 


0. 3 


8 0 


1 2 


0. 6 


0. 3 


6 0 
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rtil^LT, ittf 6*3^:^1 1, 4e)W^»#t7*3j;D«l2T? 
fltjhi^ffiiSS< , 1 i*5,fctM 2 o^j6S«JEE{ST* s ^:# < &o 

fc*3, *^J6W"Ctt, mft^-mmWJmt LTN a f i o n 1 1 2 trfflV^fc 

tt/c 0 ^H^M-trfi, 2 7°C<^S.<t Lfcfl*, rttJ^O 

fiST't, fflZ-lt0^X$k 1 (Handbook of Fuel Cell, 
vol. 3, p 5 6 7, Fundamentals, Technology 
and Applications) f2<c<£>N a f i o n 1 1 2 CO^fttt 
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m«fct>, tuis^m^o^^ffifet^o. 3Q • c m 2 j^T{ciay^i-s^ 1 O^BJ 

-Hit* H 8 <D$g$% t LT, t&|5^S'l4^f^^ % ^»B#(Z)Hu|S^^^-e 



109 

i9©iP^^Lt, ffimmmtfxtK mmmmmmx? v ?\zw& 
isnt-n, mtmM±i&^<7)mmmmm t i,xmm£tLZ>m6^8(D\,^-rti 

&tc, mi o(D^mt lt. Tkmjx-is&m&wift+nMwm. mmmm 

3 Q • c m 2 ^T^t5lS (2) 1 0 <Df§PJitf)M®?lil 

gfc, |13«HT, W^^fMtSlS (3) fc^. m 
f5X@ (1) (2) Id&^T, fulfil £;ftfcJj§i*4;tf*£i!ufE^t4 

t itfflt^ii o ^fcfi i 2 ^^p^cQ^^m^v-^^A^ate^^^ 

4) ^itm^^^iPM-FSxa (5) ifuffiXH (2) t^i^T 
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mm^mm i o) 

#^*&*^^^^i-5tt*KSJCSJi 3 0 2 a, 
3 0 2 c^f LtiaiLtfcSo ^ottlKKJCSSTfiaJl?© (tel) i: (-fb 
2) i:^tSJ6^H4t5o 

^>^<H*i^«^^ asm, ry- tm-rz) n uti 
5) t«jisj£i 3 0 2 c-e «b2) i^-r^j& m«k #y-K 

^l:ttIgSi3 0 2 a, 3 0 2 c©^||;it #*ii£H4£2lM8t££: 



Ill 

t^iifcfetl 3 0 3 a, 3 0 3 c^mi^fLTSEftSo ~ <Z)}£iSt 
JI 3 0 3 a , 3 0 3 c^ fofe$£,E/£Ji 302a, 3 0 2 cl:±D «® 3 0 4 a 
,3 0 4 c %Mf&-fZ> 0 

3 0 5ttit®8^ (J^P$, MEA^»t5) -Cfet). Ii3 0 4 a, 
3 0 4 c iliSff 3 0 1 tt«LTV^, 
ME A 3 0 5 ^Httc^(-@^-f-6 ift5MEA 3 0 5 |^]±£ 

ct D^^bfc^^^^PJ^^^^StN^^^feO^f^^S&S 0 6 a , 3 0 6 
c ^ME A 5 bfc — *j-<D>»«t£cDl?^U — ^ 3 0 7 a, 3 

0 7 c IBSf^o 

BH 3 0 1 t , 1 >$<Dm®kRffcm 302a, 3 0 2 c £ , — M<D$imm 3 0 
3a, 3 0 3 c t , ->Pt(Oti 304a, 3 0 4 c t , — 2fr<£>-fe^ U — # 3 
0 7 a, 3 0 7 ct*S*0Mli t/Wi:^t5) 

t/^-^ 3 0 7 a, 3 0 7 cl:iiMEA3 0 5 tliSitWffii:, »Ot 
/wrot/'? lx— ^ 3 0 7 c ^fcfiir^ ^ — ^ 3 0 7 a #^-T5 0 

308a, 308c lit/^-^ 307a, 307c PJ±#S^-r SffillfcllS: 

0 7a, 3 0 7 c ^ LTME A 3 0 5 (7>?£^ ^IMf -5 «fc 0 fcHftSr^tt 3 
3 0 9 ilMEA 3 0 5 ir-fe^l/— ^ 307a, 307c ^H"±t5MEA 

13 o i «@^m#^#L-T*5 1> , @^«^<^*f^^->^ lt^^ 

LTV^So i30l tdtt**^^-^Sr»^6<jt-Sia*-li:S«l1SB^*«> 
fb*L3^, ^r©feft^W:JR3 0 1 ^Tk^^^^FbTi^ r £ j&Sj&SS-C&Sn 
1301 ^7K^2r*atr- fclE <t «9 , ^301 rtCi^^lltl^i^tf ^ 
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3 0 2 1 te** ^^ib^^M^^ ffi-t-fcfecD^aig'efc 19 , 3 0 
2 2 tt-feyVi:^|f|5^mM^f-^^i-^fc:fecD^ii^^-efeS 0 3 0 2 3 

Ei3 *mw<DmM<Djtmi (DMnmmmmmmzm'rmT'&z, 
3031 fem^m-M-y^T j±(D$\-wi$xhz> 0 

3 0 3 3 «tt^#-?£> «9 % J^^^^(7?i)tttL^^J^l-r§ 0 

mnm,m<DWfcu$femm£.j&%5 3 o 3 4K^wM^f^m { ^tttm^3 0 3 
3036 $ y -efc ^ in 3 0 *3 xxtm 3 1 -efii^/TLfcioffc 

5o ^^^^SBW^rii B^Sf^^3 0 3 4frhmnmttL*? 3 0 3 

6 M^^^nSo 

303 7 {4tt^#-r?fo «9 , mmtf*<Dmmmm*? ^303 6— 
^^--^itmit-rsflfit ^tT^o f*jh«:WB#(-fitt^i#3 0 3 

7 (4 ^ ? ^ ^ ffit£# ^ £ - i? & J; t^Wih t51#^3o 

ft 43, ^^tt^f^ifi, £>f Lt^y ^>-ft 
^s^(7)r 1 1 nm^-r, # xmftn^t* fritz iifzmwtfxftzn x 0 ^ 
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3 0 3 9 IJ7'n7ffe 9 , Mfe-ffcaitf * fiK^WSrii VXmnmm* * s> * 
3 0 3 6 tC2gA$n-5 0 

3 0 4 1 «ft^0#-Cfe«9 , B^-^^W^^Sfmm^^ s> ^ 3 0 3 6 ^<7)^tl, 

Bf^mm^ * y * 3 o 3 e -cfijffl snfc^o yt^^j^^ «tt^# 3 0 4 
^ ^ # * & s< - ^ *j «t T*m± -r % m # £ *t 5 0 

3 0 4 3 tettm#X*fo V , M®^^ -7^ 3 0 3 6 d> e>*R3pF^« 3 0 

3 0 4 4 7^ 3 0 3 6 ^£>^£I&9 W 

<9, 3 o 4 5{*^f^^m^iHis&^, tt®frteb*zmm-rz>mmux*foz> 0 

3 0 4 6 tt^^r-efc 9 , ^m?KAv nmwfrbmmmmx? 3 o 3 
6 OTK^ssidzK^^-To mn-mttLx ? 3 0 3 q ^mfit^\^M^^ n 

IBW^^^gp^TK^S^ttSo ^ 3 0 3 6 SrTK^JKtbS - £ 

^SbfcB^fl;^^^ ^ 3 0 3 0 3 6 £ — S©S^l:ft^^^ h 

^Sf 2ftj£^£n25 3050, 3051 (4B^fm^^ ?y^ 3 0 3 6rt £r»d 
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terns , mmm3 o 4 s^fttM u tt%}fr<DW}ft&n*> 0 

n 0 3 6 h #*?fif^3 0 3 2 h 3 0 3 4 h ffi^HIJS&gB 

3 0 4 4 h ftJftUft 3 0 4 5 t , gg«i£^£o^ <t t) 1#J5£ £ jit V n 5 0 

fr3b\ ife3H«£&fclS3 0 5 0 , 3 0 5 1 £^&>#jm*3§^<D^9ff^J£ 

-5 o 

^W3 0 3 2lt *HPJ©M^^flM^I-mt5o 
ttiiO#3 0 4 l «*^0J<Z)^b^J^^^S§_b^#{c^b, tt^O# 
3 0 4 2lttftf&<D&{kffltfXffi16Tffi#fcttI&L>. tt^#3 0 3 7 

m<Dmn#xffi&-kffifrfcttfeL. ttm#3 o 4 3 

K3 2tfc*v^, #3 0 3 3^f|^j:!), J^W^^IEW/i^J^^^^^^ 
^?t^^3 3 0 3 2 ^^HiAtfo 

, DMS (v^ K) , THT (x h 7 t KPft7-{ ^) # 
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CH 3 + H 2 0^ 3 H 2 + CO (- 2 0 3. 0 K J /m o 1 ) 
r^-e7Km<t7K^^ -a M£f K * i>*ft& b , * SEW £^ U TM- * 

m^B^-S^fl^^ y ^ 3 0 3 6 izffifri&ts'o 

Mi/^i^n7 3 0 3 9ti <9 MS 3s 3 0 4 0 £ri§ ofc^, fi^tft 

^SlTKtt, tK^^°3 0 4 6 J: ^MTkAl) PgBt^blTOM^ ;y ^ 3 

o 3 6 (D7km&^tft£titz&, i$M7kmnmwfrb?\~mz7kfrm&tiz> 0 m 
, m%&m%*te¥mzw&tiT\,^ 0 isiMMi^^y^ 3 0 3 6 

Mii^i? y^ 3 0 3 6 ftTrO$!^m^»JfN-oi^TI2] 3 0 £ffiv^T 
^«feK3 0 6 c \Z.&tS.t£}*<DWt4kMtfX&1fcL,* tf*ffi&3 0 6 a ^tK 

mwit**<Dfcmtzw:iSLm 3 0 3 a sr&tfcu fs«,s/£s 302a t^-t- 
5 0 mk&sjs® 3 0 2 a T'TKtffteTKiif^^^m^-Ki^tt bti^o m^-«^ 
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y- Kfflfc^KjLttjKRj&Ji 3 0 2 c (C^i-S 0 

0 2c ^arrso msj^b 302c "ettift^^m^^s^uift*^^-^^ 

A 3 0 5 ©SH-CK-fbSU^f^ ^^^Sf^^^S^bTK^^^^n. 

$ btCRjCS^FtCjRldS^U, ME A 3 0 5 ©fflftds±#i- 5„ 
-€:(Dfc:fe^*P7XSSS 308a, 308c Id zfc ft ^ £ AH" £ ^ J; <9 Sift-? 

~C <5 0 

3*c5>*s^^ v> t BSI 3 0 1 asftjfcU @3£«-fkO*l»*s^^< ft£fc& 
^7K*©^»^«^i-5©-C, Hft^W^CO^^JiS/h^ < ft5 Q — ^tK5>* s # 

, ME A 3 0 5 (DM <0 afcttfcfej&KfSJI 302a, 302c 

) 

^L^J^^©^ffi$H^^ofc#^f^fi*PM^3 0 4 0£^U S«^tK^ 
^7o73 0 3 9 ^^^bttTtfcmfb^J^^^^bfc^, ^«fu^a$n 

<5 o 

mntf fern ztitefr^izx-y x^fc =t "9St>\ 

^3 0 3 4 «Hi£tp 0 ^:7#;^;&>kO#;Mi^£/&8§3 0 3 4 
*Mft^K:fflv^*L5o m&#xi>*bte&#x&&&+Z>1tib<DRj&ti (it 
4) «t 5 l:»iKl&"(?fc5fc*, KJ&K&Sftf&i: LT*Uffi£;h, 
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MtftwfiStt7 0°C, M^fijffi^ (uf) fi7 0l m^Jffl^ 

(Uo) 4 O%(D0kW bistro 

mtsmnn 3044 frhmu*^. K> m ufc 0 mtftnmmv) ^ifmmhtc 

<0 X% 0. 2A/cm 2 i:^5j;9(CilUfc 0 
7 5°C£ft5 £ 5 ^^°^^3 0 4 6 £SHfipLfc 0 

&*3, y ? frtb<Dm%tfcm£im3&n 3 044ClJ;i9®£ t 9 tiJ^tlS^, 

^5^-S?til^^ -^ 3 0 3 6 (Df^^^^^-fer/KT^mffi^ 0 . 5 V^^DS 
tf>J&9 ffib<H*lLU 0. 7 V^f £Stf«$ifE&Sl!9 ffl-f £ 9 ^ffjiJIM 
3 0 4 5 (dj; 19 frJ#PL7c 0 

ffltX$£l -Ctt, 7'n73 0 3 9 2rf? it £ ^mMM'M^ ? ^ 3 0 3 6^ 
<DQ^(Dmm$:Wlk U tt^0# 3 0 4 8 £HStf\ ^^MSC3 0 3 2T#^ 
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4 9 x ym\^&A;tL 0 

tt^0# 3 0 3 5 %mtb, mM$Lf&%s3 0 3 4 ^^WII^^ ^303 
6^(DmmJf*(Dm£;%Wlkls, tt^3#3 0 4 7 £ |fl tf, # *tff^£& 3 0 3 

^fftife^ ^j-^ 3 0 3 6 — Sft L&A/fCo ^^fS?fe^ ^-^ 3 0 3 6 f^J^f} 

^ d j; 7^ 3 0 3 6 ^^^Lab$n/c^*4^^^^-^^^ 

f^b*!SM^3 0 3 4^MU ^ 3 0 3 6 f*KD;$m#* 

ffJhXS3-Ctt, 77- K0fl^*>5tt§J#3 0 3 7 tft§J#3 0 4 3^^ 
Kffiflm*>Stt§J#3 0 4 1 bttm#3 0 4 2 SrHC«M6Mt?fe;** 
s/y 3 0 3 6 rt&jDM^#*-ci*;fc: Lit.it u #yy3 0 4 9^Mtfc o * 

4«^-m?t&^^ -^ 3 0 3 6 <DW.st&#s* \z.t& r> ^ *j*e«j^tt^ifiJ«>ia 

ISflS 2 Tit, S^}t^^£n3? 3050, 3 0 5 1 ^Hin0ppm 

tt^0#3 0 3 7 £tt^#3 0 4 3 £rHfltf\ # y - Kfll fe 6 tt§J# 3 

0 4 1 tt±m# 3 0 4 2 SrMtf\ *V/3 0 4 9 ^iU S^ISIH^ 
^^ 3 0 3 6^W7^SftAL, 7;- KflltCS)Stt«J#3 0 3 7 £ 
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tt£J# 3 0 4 3 ^y- KftiJ^fcStt§]# 3 0 4 1 bi±W#- 3 0 4 2 S:EB«) 
£J# & BB 05 U WM^flU*^ * *■ Sft A~T 5 ft T? tb 3 „ 

iftisittt, tt^j#3 o 3 5 & mitt, ^^^3 o 3 4\zmm#x 

£ ?{Z.mm&ft\<\ ft^T-tt§l#3 0 4 7=S:iife, ^^3 0 4 9^: 
#it U 7/- K{HfcfcStfciS0#3 0 3 7 irtt^0#3 0 4 3 SrBHtf, MS 
5/^ 3 0 3 6 f-J^5|S|-^f^$r#fc^bfc 0 

7 ^ 3 0 3 6fj:, ^^^3 0 4 6 £»H^£-fclr, ^ 

i£Bf!jX*S2 7^73 0 3 9^11^^, 3& V — Kflflfcfc 3 tfc#J# 3 

0 4 1 £{t^#3 0 4 2 £ SrBfltt, * ^ 3 0 3 6 (^i£<9 
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^4b\ ±JfcLfc:*:^lfe<Z57gffifc:i8^TW\ tfc#J# 3 0 4 1 bj±Wfr3 0 4 

2 ^©KOgB^t-*3^5ife^J^^?5fE{S^»^^^Ps fcitJ 5 (b) itijU 
#3 0 3 7 £iH0#3 0 4 3 t CD HQ CO|FB# td*5 ft 5 M-tf* flfcg&gfc3iS»£<7> 
IfcfrOW^aSfTfrJxfco L*>U £fttel8kr> tt£J#3 0 4 1 £ttS0#3 
0 4 2 ^©W©W^tC^»tSBI^»J^^«EJ&ift3(f*S©tfe^P, Ifcfcte (b) 
tt§]#3 0 3 7 i:tt^0#3 0 4 3 t ©IHJ ©SS^m*3 

£fc, ±3zgb^*^fficD^tl^^^T{4, (a) tfc$J#3 0 4 1 ttt®# 

3 0 4 2 i©F B 1©^W5gTS©/N-^i^'X©ftA, *3.fcT* (b) it 

3 0 3 7 bttty# 3 0 4 3 i <£> W © tP^t-^i" 5 Wf J&<D/<— i?m * 
&A<DmJ?&nt>tlfco rtbicPS^T, (a ) it^#3 0 4 1 £ it 

®#3 0 4 2 i©f H 1©^^l^f5it©/^^ffl*^OftA, (b 
) it^#3 0 3 7 tttty#3 0 4 3 £ <D ft <D$B#^*j"r 6 JgtfV*— v^ffl # 
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(mm<Dmm 1 1 ) 

iH3 3^, ^m<Dmm<D : mmi i (DBMrn-mmmmm^m-rmxh^o 

^ 3 0 3 6 (dt/— b*t%y— v<Dm& : mik&WL^-tz>m.j±tk%a 
^305 2%nm^±mm-mmmnmwxhz> 0 m-rziz., ^mmcomm^ 

*m©fitii, mea 3 0 5 m3omm) ^^rwi^ia 

5&@3 5nm) £\ *°!Jr h ^ 7 /U^- nxf i/> (PTFE) WzKtt 

f^^/^ay (^^yi* oho »©Di) ti^L, etna 

©TGPHO 6 OH) ©±Cif LT^i^t, «Ii^ffl^t3 0 0 
tTlML, #*&1RJf ($J2 0 0 jam) Sr^fifebfeo 

a ^-/W (#0 M(DK etjen Black EC, 3 0 n m) _h 

\Z.¥ t tt«CSrfi«?$*-C#e>tbytttjK#: (5 0li%^Pt) 6 6S*lFPSr 

-7/l'tn*'-#y7H^7^yv- (fiA 1 d r i c h|±M<£> 5 
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li%Na f i onft&m) 3 3fi^ (iS^ffcflfeS*) £ U 

titzm&yaZf&M^xftiimm (10-20^™) %mj&vtc 0 

u P o n t *±cDN a f i o n 1 1 2 flg) ©SIHg^L, ME A 3 0 5 £rf£ 
«bfc 0 

o^M, ]^±(Z)J; 5 C^StfcMEA3 0 5 <7>flH3 0 1 cD^Jl^fC =f AM 
—Jo, 2 0 c m X 3 2 c m X 1 . 3 mm(7)^i-5rf b, /^o$g£0. 5 m 

m # * m s§ *5 «t xftitm&m &&m-tz>, y ^ / - ^mm z^mzittc m§s 

Wlfrhte&M^&^t^U—? 3 0 7 a, 3 0 7 c^l^t 

i^mm^ * y ^ 3 o 3 6 cD^^x^ 2 j^os^imi^ mM^mm 1 
mm<D^mi i^fig2it ^fxsiot, #y- K#j^fe^tt^3 

#3 0 4 1 £tti2J#3 0 4 2 £ — flflfttCflStf, WMtf^*:*) V— Y<D^\Z : & 
w Oir £SJ±$|£p^ 3 0 5 2^7/ - y— K^M^cD^iM^i^^. 

^^^-B#aA-r^sfj^jii:^^j-b i omv (m^^mmjfmx^m^jm^m 
mmm^rmimzte x^nm-fzMjfc?) io PP mcmts) ^x±comt 

£r^£Qb£:i:#, fffij«3 0 4 5 tf> <b Off £ <9 > T 7 - KftiJti &> £ tt^D 
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#3 0 3 7 fctt£J#3 0 4 3 SrHBttSo ^tt, # y- Kflflfclfc 5tti5U# 3 
0 4 1 £tt#)#3 0 4 2 fclfBtt, ^^/3 0 4 9 SrtfOKiU SJtMmm* 
^^ 3 0 3 6^M^^SftAL, T / — KftiJ^fc§tt^O# 3 0 3 7 £ 
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